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OF  THE 
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OP 


MASSACHUSETTS. 


For  the  fiscal  year  ending  Nov.  30,  1918,  the  State  Department  of 
Health  was  constituted  as  follows:  — 

Ck>mmis8ioner  of  Health  (until  April),  .    Allan  J.  McLaughlin,  M.D. 

Commissioner  of  Health  (appointed  April  1),  .    Eugene  R.  Kelley,  M.D. 

Public  Health  Council. 

Eugene  R.  Kelley,  M.D.,  Chairman. 

David  L.  Edsall,  M.D.,  1921.  John  T.  Wheelwright,  1919. 

J.  E.  Lamoureux,  M.D.,  1921.  George  C.  Whipple,  S.B.,  1920. 

Wm.  J.  Gallivan,  M.D.,  1919.  Wm.  T.  Sedgwick,  Ph.D.,  1920. 

During  the  year  fifteen  formal  meetings  of  the  Council  were  held, 
and  in  addition  numerous  meetings  of  the  standing  and  special  com- 
mittees of  the  Department.    The  standing  committees  are  as  follows:  — 

Sanitary  Engineering  (including  Housing  and  Rural  Hygiene). 
Professors  Whipple  and  Sedgwick,  Dr.  Kelley  and  Mr.  Wheelwright. 

Preventive  MEDiaNE  and  Hygiene. 
Drs.  Edsall,  Gallivan,  Kelley  and  Lamoureux. 

Food  and  Drugs. 
Professor  Sedgwick,  Drs.  Gallivan  and  Lamoureux. 

Finance,  Law  and  Demography. 
Dr.  Kelley,  Professor  Whipple,  Dr.  Gallivan  and  Mr.  Wheelwright. 
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On  April  1,  1918,  the  Department  suffered  a  heavy  loss  in  the  resig- 
nation of  the  Commissioner  of  Health,  Dr.  Allan  J.  McLaughlin. 

By  an  act  of  the  Legislature  of  1914  the  State  Board  of  Health, 
which  had  existed  since  1886,  was  replaced  by  a  Department  of 
Health  composed  of  a  Commissioner  of  Health  and  a  Public  Health 
Council,  and  in  the  autumn  of  that  year  Dr.  McLaughlin  was  ap- 
pointed to  the  commissionership.  To  this  new  and  important  post 
Dr.  McLaughlin  brought  a  high  reputation  as  an  officer  of  the  United 
States  Public  Health  Service,  with  unusual  experience  in  public  health 
activities,  both  scientific  and  administrative,  in  the  United  States,  in 
Europe  and  in  the  Philippine  Islands.  For  three  years  and  a  half  he 
devoted  himself  unsparingly  to  the  service  of  the  State  of  Massachu- 
setts, bringing  the  new  Department  of  Health  to  a  high  level  of  use- 
fulness and  success,  and  demonstrating  by  his  professional  knowledge, 
his  ability,  his  energy  and  his  personality,  administrative  qualities 
which  won  for  him  the  regard  and  respect  of  his  associates  and  subor- 
dinates. 

The  vacancy  left  by  the  resignation  of  Dr.  McLaughlin  was  imme- 
diately filled  by  the  appointment  of  Dr.  Eugene  R.  Kelley,  Director  of 
the  Division  of  Communicable  Diseases  of  the  Department,  and  for- 
merly Health  Commissioner  of  the  State  of  Washington. 

Rufus  Mason  Whittet,  C.E.,  principal  assistant  engineer  of  this 
Department,  died  on  Dec.  10,  1918,  a  victim  of  the  prevailing  influenza 
epidemic.  Mr.  Whittet  joined  the  engineering  staff  of  the  State  Board 
of  Health  upon  his  graduation  from  the  Massachusetts  Institute  of 
Technology  in  1902,  and  had  been  the  principal  assistant  engineer  of 
the  Department  since  1908.  His  energy,  thoroughness,  clear  thinking 
and  sound  judgment  were  of  invaluable  assistance  in  the  studies  of 
water  supply  and  drainage,  and  the  great  variety  of  kindred  problems 
embraced  in  the  work  of  the  Department,  while  his  quiet  manner,  his 
fairness  and  his  kindness  made  work  with  him  a  pleasure.  These 
qualities,  with  a  high  sense  of  honor  and  loyalty  to  his  associates, 
made  him  respected  by  all  and  loved  by  a  wide  circle  of  friends. 

In  accordance  with  section  2,  chapter  792  of  the  Acts  of  1914,  at  a 
meeting  of  the  Public  Health  Council  on  Dec.  24,  1918,  the  Commis- 
sioner of  Health  submitted  to  the  Council  a  report  of  the  activities  of 
the  Department  for  the  fiscal  year  1917,  together  with  recommenda- 
tions for  legislation,  and  it  was  voted  that  this  report  be  approved  and 
adopted  as  the  report  of  the  State  Department  of  Health  for  the  fiscal 
year  1918. 
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REPORT   OF  THE   COMMISSIONER   OF   HEALTH. 

To  the  Public  Health  C&unciL 

Gentlemen:  —  In  the  fiscal  year  1918  events  have  occurred  and 
circumstances  arisen  of  such  unusual  character  as  to  render  the  year 
noteworthy  in  the  health  annals  of  the  Commonwealth.  In  the  list  of 
unusual  occurrences  the  great  influenza  epidemic  with  its  unprece- 
dented mortality  holds  first  place.  This  disaster  is  still  too  recent  to 
permit  exact  statements^  and  its  remote  effects  upon  the  public  health 
cannot  as  yet  be  predicted.  It  has  largely  overshadowed  certain  other 
important  health  developments  of  the  year  that  deserve  emphasis,  as 
the  effect  of  war  conditions  upon  the  work  and  personnel  of  the 
Department,  especially  the  Department's  venereal  disease  campaign, 
and  the  progress  of  the  child  conservation  measures  inaugurated  during 
the  previous  year.  Before  summarizing  the  routine  and  emergency 
activities  of  the  several  divisions  of  the  Department,  I  desire  to  com- 
ment upon  each  of  these  subjects. 

The  Influenza  Epidemic. 

Massachusetts  is  just  emerging  from  the  most  disastrous  epidemic 
that  the  Commonwealth  has  ever  known.  While  the  statistical  data 
of  sickness  and  death  caused  by  it  are  not  as  yet  available  so  that 
exact  comparisons  can  be  made,  the  incomplete  records  indicate  that 
the  initial  point  of  invasion  into  the  country  was  among  naval  units 
stationed  within  the  State;  that  the  virulence  of  the  disease  was  rela- 
tively high  within  our  borders;  that  Boston  and  certain  of  the  larger 
cities  of  the  Commonwealth  were  stricken  with  unusual  severity;  and 
that  possibly  the  State  as  a  whole  suffered  greater  proportional  infec- 
tion and  fatality  than  any  other  in  the  Union. 

Deaths  from  the  resultant  pneumonia  are  still  occurring  daily  in 
many  parts  of  the  State,  and  it  is  too  early  to  obtain  complete  returns 
for  the  month  of  November.  From  returns  available  it  is  very  evident 
that  the  total  mortality,  exclusive  of  deaths  among  military  forces 
within  the  State,  directly  attributable  to  the  epidemic  is  probably  not 
less  than  15,000  from  its  inception  in  the  second  week  of  September  to 
the  1st  of  December. 

The  total  number  of  cases  cannot  be  determined  with  any  such 
degree  of  accuracy  as  can  the  deaths.  Conservatively  estimated,  at 
least  400,000  persons  were  affected  over  the  same  period  to  the  extent 
of  being  unable  to  pursue  their  ordinary  occupations  for  several  days. 
Moreover,  strictly  speaking,  the  epidemic  cannot  be  said  to  be  over, 
as  many  cases  are  still  being  reported  from  various  localities. 
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Influenza  had  never  been  one  of  the  reportable  diseases  in  Massa- 
chusetts. At  the  beginning  of  the  epidemic  the  local  boards  of  health 
were  requested  by  the  State  Department  of  Health  to  report  all  cases 
and  deaths  due  to  influenza.  Later,  by  vote  of  the  Public  Health 
Council  on  September  30,  influenza  was  added  to  the  list  of  reportable 
diseases.  By  this  means  prompt  warning  of  new  foci  of  infection  was 
given,  and  more  accurate  knowledge  of  the  increase  or  decrease  of  the 
number  of  cases  in  a  given  community  was  furnished.  Acting  upon 
this  information  the  Department  was  better  enabled  to  furnish  medical 
and  nursing  assistance  to  the  localities  most  in  need,  and  to  send 
pamphlets  giving  instructions  relative  to  the  care  of  the  sick  to  the 
homes  from  which  cases  of  the  disease  were  reported. 

The  task  of  combating  influenza  was  greatly  hampered  by  the  inade- 
quate supply  of  physicians  and  nurses,  due  in  great  part  to  military 
enlistment.  A  medical  and  nursing  enrollment  bureau  was  established 
at  the  State  House  by  the  Department,  and  calls  were  sent  throughout 
the  New  England  States,  New  York  and  Pennsylvania  for  physicians, 
graduate  nurses  and  nursing  assistants.  An  appeal  was  sent  to  the 
Federal  government  for  physicians  and  nurses.  Advertisements  were 
placed  in  the  newspapers  calling  for  aid,  and  local  boards  of  health 
were  requested  to  send  in  a  statement  of  their  existing  nursing  and 
medical  resources  and  hospital  accommodations,  as  well  as  their  need 
for  further  assistance.  On  September  30  Passed  Assistant  Surgeon 
W.  S.  Draper,  detailed  from  the  United  States  Public  Health  Service, 
with  seven  commissioned  officers  as  assistants,  reported  for  duty.  Dr. 
Draper's  office  was  established  in  the  State  House,  and  his  assistants 
were  detailed  to  the  larger  cities.  The  assistance  furnished  by  the 
Federal  government  in  this  manner  was  exceedingly  valuable,  and  was 
deeply  appreciated  throughout  the  State. 

An  epidemic  emergency  committee  headed  by  Mr.  Henry  B.  Endi- 
cott,  executive  manager  of  the  State  Public  Safety  Committee,  was 
appointed  by  the  Governor,  and  co-operated  with  the  Department 
most  vigorously  throughout  the  epidemic.  Under  the  leadership  of 
this  committee  volunteer  organizations  sprang  up  throughout  the  cities 
and  towns  of  the  State,  which  busily  engaged  in  questions  of  supplies, 
relief,  emergency  hospital  equipment,  enrolling  of  volunteer  assistance, 
and  numerous  other  activities  designed  to  assist  the  city  and  town 
boards  of  health,  hospitals  and  other  official  groups  dealing  with  the 
epidemic.  The  existing  hospital  facilities  of  the  State  were  entirely 
inadequate  to  accommodate  the  vast  number  of  cases  requiring  hospi- 
tal care,  and  about  50  emergency  hospitals,  varying  in  size  from  5  to 
500  bed  capacity,  were  established. 

In  those  communities  where  the  hospital  situation  was  most  serious. 
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upon  request  of  the  local  civic  authorities  and  recommendation  of  this 
Department,  the  State  Adjutant-General,  Quartermaster-General,  and 
Surgeon-General  established  tent  and  shack  military  hospitals.  Very 
excellent  results  were  obtained  in  these  hospitals,  all  of  which  were 
conducted  upon  the  open-air  principle.  In  all,  9  such  military  hospi- 
tals were  established,  with  a  total  of  2,020  patients  admitted  and  an 
average  fatality  per  cent  of  14.  They  were  located  in  the  following 
communities:  Brookline,  Gloucester,  Brockton,  Ipswich,  Lawrence, 
Waltham,  Haverhill,  Barre  and  Springfield.  Special  recognition  should 
be  made  of  the  self-sacrificing  spirit  in  which  so  many  co-operated 
throughout  the  State  to  make  these  institutions  a  success. 

The  Governor  was  requested  to  communicate  with  army  and  navy 
authorities,  and  to  recommend  that  all  leaves  of  absence  for  soldiers, 
sailors  and  other  personnel  under  their  control  be  discontinued  during 
the  course  of  the  epidemic. 

Dr.  Timothy  Leary,  professor  of  pathology  at  Tufts  Medical  Col- 
l^S^y  produced  an  influenza  vaccine  which  it  was  hoped  might  prove 
an  effective  prophylactic  and  therapeutic  agent.  The  following  special 
boards  were  appointed  for  the  scientific  and  statistical  investigation  of 
the  efficacy  of  this  vaccine:  special  board  for  statistical  investigation, 
George  C.  Whipple,  chairman,  William  H.  Davis  and  F.  S.  Crum;  special 
board  for  scientific  investigation,  M.  J.  Rosenau,  M.D.,  chairman.  Dr. 
Frederick  P.  Gay  and  Dr.  George  W.  McCoy.  It  was  felt  that  there 
should  be  no  delay  in  providing  the  public  with  an  agent  having  promise 
of  good.  Accordingly,  Dr.  Leary  was  authorized  to  proceed  with  the 
manufacture  of  this  vaccine  in  quantity  at  the  expense  of  the  Common- 
wealth before  the  reports  of  the  boards  were  received,  in  order  that  a 
favorable  report  might  find  the  Department  with  a  supply  on  hand  for 
immediate  distribution.  This  was  done  at  a  total  expenditure  on  the 
part  of  the  Commonwealth  of  over  $19,000.  The  report  of  the  special 
reference  board  was  not  entirely  favorable,  and  reports  from  physicians 
making  use  of  the  vaccine  were  contradictory.  A  considerable  supply 
was,  however,  distributed,  meeting  all  calls  for  it,  because  it  was  felt 
that  any  measures  spo.nsored  by  a  pathologist  of  Dr.  Leary's  professional 
reputation  should  be  given  the  fullest  trial.  Detailed  reports  as  to  its 
preventive  effects  were  requested  from  the  persons  to  whom  vaccine  was 
administered,  as  well  as  from  physicians  and  institutions.  Although  in 
some  instances  striking  protective  results  were  reported,  these  were  offset 
by  other  instances  where  no  protection  was  observed.  Carefully  checked 
results  were  followed  in  the  case  of  a  large  State  institution,  where  a 
total  of  403  persons  from  both  the  administrative  staff  and  the  institu- 
tional inmates,  well  distributed  in  various  parts  of  the  institution,  rep- 
resenting 40  per  cent  of  the  total  population,  were  vaccinated  and  the 
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remainder  not  vaccinated.  The  disease  had  not  occurred  in  the  insti- 
tution prior  to  the  vaccination,  but  did  appear  soon  thereafter,  the 
first  case  occurring  four  days  after  the  completion  of  vaccination.  Of 
those  vaccinated,  40  per  cent  were  taken  sick,  and  of  those  taken  sick 
in  this  group  17  per  cent  died.  Of  those  unvaccinated  31  per  cent 
were  taken  sick,  and  of  these  13.5  per  cent  died.  From  this  and 
similar  occurrences  the  staff  of  the  Department  regretfully  but  unani- 
mously was  forced  to  the  conclusion  that  upon  the  evidence  available 
the  vaccine  had  no  marked  prophylactic  value. 

In  all,  during  the  course  of  the  epidemic,  1,003  nurses  and  nurses' 
aids  registered  and  were  sent  out  by  the  enrollment  bureau  for  service 
in  different  parts  of  the  State.  Of  these  nurses  and  nurses'  aids  79 
contracted  the  disease  while  in  the  State's  employ,  and  7  of  the  cases 
were  fatal.  Of  the  15  nurses  sent  by  the  Commonwealth  of  Pennsyl- 
vania  to  aid  Massachusetts  in  the  early  stages  of  the  epidemic,  2  died 
of  the  disease  after  their  return  home.  Two  hundred  and  fifty  physi- 
cians and  fourth-year  medical  students  were  sent  out  by  the  enroll- 
ment bureau,  and  of  these,  113  accepted  commissions  in  the  Federal 
Public  Health  Service.  Many  of  these  physicians,  nurses  and  assist- 
ants came  from  a  distance  to  aid  Massachusetts,  and  all  gave  unstint- 
ingly  of  their  strength  and  time  in  helping  to  check  the  inroads  of  the 
epidemic.  To  each  and  all  of  them  the  Commonwealth  is  deeply 
grateful. 

In  addition  to  the  expenditures  by  the  Adjutant-Generars  office  and 
the  State  Public  Safety  Committee,  the  total  financial  liability  assumed 
by  the  Commonwealth  through  this  Department,  with  the  approval  of 
the  emergency  health  committee,  in  combating  the  influenza  epidemic 
amounts  approximately  to  $100,000.  The  principal  items  of  expense 
are  for  salaries  and  expenses  of  physicians,  nurses  and  nurses'  aids,  — 
approximately  $75,000,  —  and  for  the  expenses  incidental  to  the  manu- 
facture and  testing  of  influenza  vaccine,  —  approximately  $19,000. 

• 

The  Influence  of  the  War  upon  State  Health  Activities. 

The  direct  and  remote  effects  of  the  war  upon  the  activities  and  per- 
sonnel of  the  Department  during  the  past  year  have  been  far-reaching. 

The  most  prominent  change  was  the  recalling  of  the  Commissioner. 
Dr.  Allan  J.  McLaughlin,  on  April  1,  1918,  to  active  duty  as  Assistant 
Surgeon-General  of  the  United  States  Public  Health  Service. 

In  addition  to  losing  the  aggressive  leadership  of  Dr.  McLaughlin  as 
a  result  of  the  war,  the  Department  has  sustained  throughout  the  year 
constant  losses  in  its  personnel,  until  in  all  33  out  of  a  total  force  of 
approximately  125  have  entered  active  military  service. 
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A.  J.  McLaughlin,  M.D., 
Mary  Dopkeen,   . 
Joseph  P.  Baggs, . 
Forrest  E.  Harbour, 
Francis  F.  Kingsbury, 
Arthur  D.  Weston, 
Alexander  Bresth, 
£.  R.  Hatton, 
John  J.  County,  Jr., 
William  L.  Campion, 
Joseph  F.  Coughlin, 

Alexander  W.  Beckett, 
William  W.  Walcott,  M.D. 
John  A.  Doherty,* 
James  S.  Kingston, 
Samuel  L.  Ellsworth,  . 
Oscar  R.  Peterson, 
Joseph  A.  McCarthy, 
Joel  I.  Connolly,  . 
Allen  M.  Symonds, 
William  A.  Clark, 
Stanley  H.  Osborn,  M.D., 

Josephine  M.  Washburn, 
Ernest  R.  Bower, 
Katherine  Marden, 


Howard  D.  Williams, 
J.  Chester  Cressey, 
John  Crawford,  . 
Edward  Wright,  . 
Walter  D.  Lowell, 
Warren  J.  Scott,  . 
Francis  Howden, . 
Walter  E.  Merrill, 
George  L.  Drury, 


Service  Roll  of  Department, 

U.  S.  Public  Health  Service. 

U.  S.  Naval  Service. 

7th  Field  Artillery,  U.  S.  A. 

115th  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 

306th  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 

Engineers'  Reserve  Corps,  U.  S.  A.,  A.  E.  F. 

Sanitary  Corps,  U.  S.  A. 

U.  S.  Naval  Service. 

101st  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 

Red  Cross  Service. 

469th  Cons.  Squadron,  Air  Service,  U.  S.  A., 

A.  E.  F. 
101st  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 
101st  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 
Infantry,  U.  S.  A.,  A.  E.  F. 
101st  Regiment,  U.  S.  A.,  A.  E.  F. 
26th  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 
601st  Regiment,  Engineers,  U.  S.  A.,  A.  E.  F. 
302d  Regiment,  U.  S.  A. 
U.  S.  Public  Health  Service. 
U.  S.  Naval  Service. 
303d  Regiment,  Engineers,  U.  S.  A. 
Medical   Officers'   Reserve   Corps,     U.    S.    A. 

A.  E.  F. 
U.  S.  Naval  Service. 
Hospital  Corps,  U.  S.  A. 
Sanitary   Bacteriologist,    U.    S.    Public    Health 

Service. 
Medical  Corps,  U.  S.  A. 
U.  S.  Naval  Service. 
24th  Regiment,  Infantry,  U.  S.  A. 
Sanitary  Corps,  U.  S.  A. 
U.  S.  Naval  Service. 
U.  S.  Naval  Service. 
Sanitary  Corps,  U.  S.  A. 
Sanitary  Corps,  U.  S.  A. 
Veterinary  Corps,  U.  S.  A. 


In  addition  to  the  loss  of  personnel  due  to  those  actively  entering 
service,  the  extreme  measures  adopted  by  the  medical  section  of  the 
Council  of  National  Defense  to  stimulate  medical  recruiting  induced  in 
the  medical  personnel  of  the  Department,  in  common  with  other 
health  departments  throughout  the  country,  a  condition  of  mental  un- 
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rest  and  uncertainty  as  to  whether  or  not  it  was  their  duty  to  drop 
their  civilian  obligations  and  enter  military  service^  which  greatly  in- 
terfered with  the  morale  of  the  entire  Department. 

The  medical  department  of  the  army^  after  numerous  conferences 
with  representatives  of  the  State  health  authorities  of  the  country, 
recognized  the  military  necessity  of  maintaining  civilian  health  depart- 
ments by  declining  to  commission  officers  of  State  health  departments 
without  certification  from  the  head  of  the  Department  that  their  en- 
tering upon  military  service  would  not  handicap  the  work  of  the  health 
department.  On  this  ground,  upon  reference  by  the  Surgeon-General's 
office,  the  issuance  of  commissions  to  several  medical  officers  of  this 
Department  was  deferred  for  several  months.  Following  the  subsid- 
ence of  the  infiuenza  epidemic,  several  district  health  officers  were 
about  to  enter  active  military  service  when  the  cessation  of  hostilities 
stopped  all  inductions  into  military  service. 

Aside  from  the  direct  effect  upon  the  Department  of  so  many  of  its 
personnel  entering  the  military  service  or  awaiting  release  for  entering 
into  such  service,  the  war  has  in  many  other  ways  handicapped  the 
normal  progress  of  health  activities  throughout  the  Commonwealth. 
Practically  all  new  hospital  construction  has  been  stopped  by  action  of 
the  Federal  authorities.  The  insistent  call  for  nurses  for  military 
service  has  seriously  curtailed  public  health  nursing  throughout  the 
State,  and  stopped  nearly  all  extensions  of  such  service  among  the 
cities  and  towns  of  the  State.  The  large  number  of  physicians  in  the 
Commonwealth  from  the  staffs  of  tuberculosis  institutions  and  clinics, 
prenatal  and  postnatal  clinics,  and  of  school  physicians,  etc.,  entering 
military  service  has  seriously  handicapped  health  activities  during  the 
past  year. 

The  Development  op  the  Venereal  Disease  Campaign. 

Although  in  certain  respects,  notably  in  establishing  venereal  disease 
clinics,  the  shortage  of  trained  physicians  due  to  military  enlistment 
has  handicapped  progress  in  venereal  disease  treatment,  on  the  whole 
the  state  of  war  has  wonderfully  stimulated  the  progress  of  the  vene- 
real disease  campaign,  particularly  in  lines  of  education  and  prevention. 

The  most  encouraging  development  has  been  the  close  interlinking 
of  the  venereal  disease  activities  of  the  War  Department,  the  United 
States  Public  Health  Service,  and  the  Commission  on  Training  Camp 
Activities  with  those  of  the  State  health  departments  of  Massachu- 
setts and  the  other  New  England  States. 

The  coming  of  peace  cut  short  many  lines  of  venereal  disease  educa- 
tional work  among  draftees  and  student  army  training  corps  units 
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which  had  been  planned  to  be  carried  out  by  co-operation  between 
military  and  civilian  health  authorities  under  the  able  leadership  of 
Maj.  Alec  N.  Thomson,  M.  C,  U.  S.  A. 

By  special  detail  Major  Thomson  acted  as  director  of  the  Depart- 
ment's Subdivision  of  Venereal  Diseases  for  a  period  of  several 
months,  in  addition  to  supervising  the  venereal  disease  prevention 
work  for  the  Northeastern  Department  of  the  army. 

The  venereal  educational  film  of  the  War  Department,  "Fit  to 
Fight,"  has  been  exhibited  in  most  of  the  large  cities  of  the  State  by 
the  Department.  Large  and  appreciative  audiences  have  witnessed  this 
film,  and  the  educational  benefits  of  the  lessons  of  the  dangers  of  venereal 
disease  imparted  thereby  are  believed  to  be  of  great  value. 

The  response  of  the  medical  profession  to  the  system  of  reporting 
venereal  diseases  has  been  very  encouraging.  Illustrative  of  the  prac- 
tical preventive  value  of  the  venereal  disease  campaign  is  the  large 
number  of  patients  of  both  sexes  whose  names  have  been  reported  to 
the  Department  by  physicians,  under  the  regulations,  because  of  lapsing 
treatment  while  still  in  an  infective  stage,  who  have  been  "followed 
up"  by  the  Department  and  placed  under  regular  treatment  up  to  the 
point  of  cure  or  non-infectivity. 

During  the  year  the  manufacture  of  arsphenamine  has  advanced 
from  the  experimental  to  the  factory  stage,  and  is  now  rapidly  ap- 
proaching a  regular  quantity  production  sufficient  to  fill  all  the  needs 
of  the  State. 

All  phases  of  State  venereal  disease  work  have  received  great  stimu- 
lation from  the  passage  of  the  Kahn-Chamberlain  law,  which  divides 
$1,000,000  annually  among  the  States  for  anti-venereal  disease  work 
under  regulations  laid  down  by  the  Federal  Public  Health  Service,  and 
conditional  upon  each  State  appropriating  an  equal  amount.  Under 
the  provisions  of  this  law  Massachusetts  receives  $36,000  annually  for 
venereal  disease  work. 

Child  Hygiene  and  Prevention  of  Infant  Mortality. 

No  part  of  public  health  activities  deserves  more  careful  study  by 
the  health  administrator  than  child  hygiene.  No  phase  of  public  health 
work,  intelligently  and  intensively  cultivated,  yields  more  immediate 
and  permanent  returns.  Nothing  connected  w^ith  preventive  medicine 
contributes  eventually  so  greatly  to  the  economic  and  social  growth 
and  prosperity  of  a  Nation  or  State  as  effective  work  in  child  con- 
servation. 

The  best  national  life  insurance  a  country  can  carry  is  to  have  its 
population  on  the  increase  rather  than  at  a  standstill  or  declining. 
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The  events  of  the  past  four  years  have  shown  the  vital  importance  of 
"man  power"  conservation  in  such  fashion  that  no  elaboration  of  argu- 
ment is  needed  to  demonstrate  its  importance  to  national  efficiency  and 
prosperity. 

Reduced  to  its  simplest  terms,  the  importance  of  infant  and  child 
hygiene  may  be  stated  as  follows:  — 

1.  One  of  the  most  fundamental,  if  not  the  most  important  of  all,  factors  in 
assiu-ing  continued  national  existence  and  prosperity  is  a  healthy  development 
and  increase  of  human  resources. 

2.  Only  three  factors  can  be  reckoned  upon  to  produce  this  result:  — 
(a)  Immigration. 

(6)  A  high  birth  rate. 

(c)  The  reduction  of  mortality  in  the  juvenile  and  young  adult  age  groups. 

Examining  these  three  factors  and  appl^dng  them  to  the  United 
States,  we  reach  certain  conclusions:  — 

1.  Immigration  of  young  adults,  with  a  high  birth  rate  among  recent 
immigrants,  has  been  the  great  source  of  our  expanding  population 
throughout  our  history,  and  in  an  increasing  degree  in  the  past  fifty 
years. 

2.  The  indications  are  that  this  factor  will  decrease  in  the  future. 

3.  In  common  with  practically  all  Caucasian  nations  the  native 
birth  rate  of  recent  immigrant  parental  stock,  as  well  as  of  "American'' 
parental  stock,  is  constantly  declining;  hence  we  can  rely  less  and  less 
confidently  upon  native  births  providing  such  a  large  surplus  reservoir 
of  population  that  the  nation  in  the  future  can  afford  to  be  as  careless 
of  the  conservation  of  its  human  assets  as  it  has  been  in  the  past. 

4.  If  the  validity  of  the  three  previous  conclusions  is  granted,  we 
cannot  escape  the  conclusion  that  now  as  never  before  does  the  con- 
servation of  human  life,  at  least  in  the  productive  periods,  become  a 
matter  of  deep  and  vital  national  concern. 

5.  Surveying  the  entire  field  of  life  conservation  in  its  relation  to  the 
future  population,  two  things  at  once  become  evident:  — 

(a)  That  nowhere  is  the  national  loss  in  actual  or  potential  popula- 
tion so  great  as  in  the  age  group  under  five  years. 

(6)  That  in  no  other  age  group  can  so  much  of  this  waste  of  vital 
assets  be  stopped  so  quickly,  efficiently  and  cheaply  by  tried  and 
efficient  measures  as  in  this  same  age  group. 

In  this  new  era  of  our  national  life  the  conservation  of  child  life 
becomes  a  matter  of  vital  concern  to  every  citizen,  and  the  saving  of 
thousands  of  children's  lives,  now  lost  annually  in  this  country  through 
ignorance  and  economic  handicaps,  can  be  made  by  proper  precau- 
tions. 
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New  Zealand  is  a  small  country,  and  in  common  with  some  other 
countries  it  has  for  decades  faced  the  problem  of  a  steadily  declining 
native  birth  rate.  As  a  nation  it  has  attacked  serioiisly  the  problem 
of  salvaging  its  infant  and  child  assets  to  a  degree  that  no  other 
country  has  even  remotely  approximated,  and  has  cut  its  infant  death 
loss  in  half  in  the  past  fifteen  years. 

For  the  past  year  and  a  half  this  Department,  through  its  child  con- 
servation committee,  has  consistently,  although  with  meager  personnel 
and  funds  in  comparison  with  the  size  of  the  problem,  endeavored  to 
induce  the  cities  and  towns  of  the  Commonwealth  to  inaugurate  the 
same  simple  methods  for  infant  and  child  life  saving  that  have  proved 
so  effective  in  many  other  parts  of  the  world  as  well  as  in  New  Zealand. 
The  need  for  these  measures  is  doubly  great  just  at  present,  for  the 
direct  and  indirect  effects  of  war  conditions  tend  to  lessen  the  natural 
increase  by  birth  and  to  increase  the  fatality  of  infants'  and  children's 
diseases.  The  results  of  the  campaign  are  greatly  encouraging  as  to 
immediate  accomplishment,  and  full  of  promise  as  to  the  future. 

In  general  it  may  be  said  that  the  greatest  instrument  in  our  hands 
for  child  conservation  is  instruction,  —  personal  contact  rather  than 
long-range  instruction;  lessons  by  demonstration  rather  than  by  pre- 
cept or  pamphlet;  teaching  the  potential  and  prospective,  as  well  as 
the  actual  and  perplexed,  mother  as  to  the  "what  and  why"  of  infant 
and  child  hygiene,  given  her  in  her  own  home  or  at  convenient  near-by 
centers  in  company  with  neighboring  mothers,  given  her  on  a  plane  of 
equality  and  friendship  by  one  who  has  her  welfare  at  heart.  This 
type  of  information  in  "mother  craft"  saves  lives,  and  this  type  of 
practical  hygiene  can  best  be  imparted  by  the  trained  child-welfare  or 
public  health  nurse. 

In  the  last  annual  report  of  the  Commissioner  the  organization  of 
the  Department's  child  conservation  committee  and  the  plan  adopted 
for  this  work  were  explained  in  some  detail.  During  the  year  the 
plans  for  surveying  all  communities  have  been  carried  out  with  a  high 
percentage  of  completeness  and  with  very  encouraging  results  from  the 
standpoint  of  the  increased  interest  in  child  welfare  work  exhibited  by 
various  cities  and  towns,  the  amount  of  money  appropriated  both  by 
city  and  town  governments  and  by  private  organizations,  and  in  the 
number  of  new  nurses  placed  in  the  child  welfare  field.  It  is  felt  that 
the  work  so  well  begun  by  the  child  welfare  committee  has  now  dem- 
onstrated its  usefulness  to  such  a  degree  that,  while  such  intensive  sur- 
veys will  not  be  necessary  in  the  future,  the  State  Department  of 
Health  should  maintain  competent  experts  in  child  welfare  work  to 
correlate  and  supervise  activities  in  these  fields  throughout  the^State. 
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Detailed  reports  upon  this  work  have  already  been  published  in  the 
monthly  bulletin  of  the  Department  in  a  special  double  issue  (Septem- 
ber-October), and  a  review  of  it  is  given  in  the  report  of  the  Division 
of  Hygiene. 

Legislation  recommended. 

1.  A  resolve  relative  to  an  investigation  by  the  State  Department  of 
Health  and  the  Metropolitan  Water  and  Sewerage  Board,  acting 
jointly,  of  the  water-supply  needs  of  the  inhabitants  of  the  Common- 
wealth. 

2.  A  resolve  authorizing  the  State  Department  of  Health  to  investi- 
gate and  to  carry  on  preventive  work  against  cancer. 

3.  An  act  relative  to  the  cold  storage  of  articles  of  food. 

4.  An  act  relative  to  the  duties  of  members  of  boards  of  health 
acting  as  inspectors  of  slaughtering. 

5.  An  act  relative  to  the  slaughtering  of  neat  cattle,  sheep  and 
swine. 

6.  An  act  providing  for  the  appointment  of  a  deputy  commissioner 
of  health. 

7.  A  resolve  providing  for  an  investigation  of  the  medical  inspection 
of  schools  of  the  State  by  the  State  Department  of  Health,  the  State 
Board  of  Education  and  the  State  Commission  on  Mental  Diseases. 

Activities  of  the  Divisiqns  op  the  Department. 

Division  of  Administration. 

The  work  of  the  Division  of  Administration  has  continued  on  similar 
lines  to  that  of  previous  years.  In  the  Massachusetts  State  Depart- 
ment of  Health  the  Division  of  Administration  does  not  in  any  sense 
act  as  a  general  supervising  organization  for  the  other  divisions  of  the 
Department,  but  consists  of  two  subdivisions  where  the  accounts  and 
records  of  the  Department  are  kept.  The  steady  growth  of  the  work 
of  the  Department  has  thrown  heavy  additional  work  upon  those  in 
charge  of  the  accounts  and  files,  which  has  been  carried  on  without 
additional  assistance.  The  emergency  requirements  due  to  the  influ- 
enza epidemic  were  very  heavy  and  involved  a  great  deal  of  overtime 
work  from  all  the  employees  of  the  Division,  as  well  as  from  the 
Divisions  of  Communicable  Diseases  and  Hygiene. 

I  wish  to  take  this  opportunity  to  express  my  appreciation  of  the 
splendid  spirit  in  which  all  the  employees  of  the  different  Divisions  of 
the  Department  gave  so  unsparingly  of  their  time  and  strength 
throughout  the  continuance  of  the  epidemic. 
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Division  of  Simitary  Engineering. 

X.  H.  GooDNOuGH,  C.E.,  Director. 

The  applications  received  for  advice  as  to  water  supply,  sewerage, 
etc.,  during  the  past  year  have  numbered  approximately  the  same  as 
in  the  previous  year,  but  there  has  been  a  considerable  difference  in 
the  general  character  of  the  work.  Very  little  work  has  been  under- 
taken by  cities  and  towns  in  the  introduction  or  extension  of  water 
supplies  and  sewerage  systems,  except  in  cases  of  emergency,  but  an 
unusual  number  of  applications  for  advice  as  to  water  supply  and 
sanitation  of  military  and  other  camps  have  been  presented  for  the 
advice  or  approval  of  the  Department. 

The  winter  of  1917-18  was  far  more  severe  than  any  experienced  in 
Massachusetts  since  the  general  introduction  of  water  supplies  was 
begun,  and  a  great  many  service  pipes  and  even  supply  mains  became 
frozen.  After  the  first  severe  cold  in  December,  1917,  faucets  were 
quite  generally  allowed  to  run  continuously.  Under  these  conditions 
reservoirs  became  depleted,  and  there  were  serious  shortages  of  water 
in  many  places.  Water  consumption  in  the  spring  months  was  much 
greater  than  in  the  same  months  of  the  previous  year,  due  largely  to 
leakage  caused  by  the  freezing  of  pipes.  It  has  not  been  practicable 
in  many  places  to  make  the  repairs  and  improvements  required  to 
reduce  the  consumption  to  the  normal  amount. 

At  Lawrence  the  distributing  reservoir,  holding  about  40,000,000 
gallons,  became  nearly  exhausted  toward  the  end  of  the  winter,  not- 
withstanding that  the  filters  were  operated  to  their  greatest  capacity 
and  all  the  water  practicable  was  obtained  from  the  adjacent  towns  of 
Andover  and  North  Andover.  On  account  of  this  situation  the  Depart- 
ment called  a  conference  on  October  23  with  the  authorities  of  the  city 
and  advised  them  that  the  covering  of  an  additional  portion  of  their 
filters  was  essential  in  order  to  make  provision  for  an  adequate  water 
supply  during  the  coming  winter.  The  city  water  commissioner  carried 
through  the  covering  of  the  filter  promptly  and  efficiently  in  season  to 
put  the  filter  in  operation  at  increased  capacity  before  the  beginning 
of  cold  weather.  The  Department  has  recommended  to  the  city  gov- 
ernment that  it  make  still  further  provision  for  the  enlargement  of  its 
filtration  works  in  1919,  so  as  to  provide  an  ample  supply  of  filtered 
water  for  the  city's  immediate  needs  and  discontinue  the  purchase  of 
water  from  Andover  and  North  Andover. 

An  important  decision  relating  to  the  question  of  fishing  in  public 
water  supplies  was  given  by  the  Supreme  Court  on  February  9  in  the 
case  of  Commonwealth  v,   Hyde,  involving  the  power  of  the  State 
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Department  of  Health  to  regulate  or  absolutely  prohibit  fishing  in 
waters  used  as  sources  of  water  supply  under  the  provisions  of  section 
113,  chapter  75  of  the  Revised  Laws.  The  court  in  this  case  found 
that  the  regulation  of  fishing,  and  even  its  absolute  prohibition,  could 
not  be  deemed  unreasonable  in  the  circumstances. 

Because  of  the  financial,  material  and  labor  restrictions  imposed  by 
war  conditions  little  or  no  progress  has  been  made  in  the  works  for  the 
treatment  of  sewage  and  manufacturing  waste  for  the  relief  of  the 
polluted  streams  of  the  State,  although  a  number  of  existing  works  for 
sewage  disposal  urgently  require  extension  or  improvement. 

The  quantity  of  manufacturing  waste  produced  at  many  of  the  mills 
has  increased  very  greatly  during  the  year,  but,  by  reason  of  the  diffi- 
culty of  obtaining  labor  and  materials,  very  little  has  been  done 
toward  the  treatment  of  such  wastes. 

In  addition  to  the  regular  work  of  the  Division,  several  special 
requirements  which  were  imposed  upon  the  Department  by  the  Legisla- 
ture of  1918  have  been  included  in  the  duties  of  this  Division.  These 
were :  — 

1.  Improvement  of  Hale's,  or  River  Meadow,  Brook  in  Lowell.  (Chapter 
92,  Resolves  of  1917,  and  chapter  24,  Resolves  of  1918.) 

2.  The  use  of  the  summer  flow  of  the  Ipswich  River  for  the  water  supply 
of  Salem  and  Beverly.  (Chapter  73,  Resolves  of  1917,  and  Chapter  26, 
Resolves  of  1918.) 

3.  A  plan  for  a  system  of  sewerage  and  sewage  disposal  for  the  town  of  Ayer. 
(Chapter  58,  Resolves  of  1918.) 

4.  Investigation  of  the  cost  of  a  sewerage  system  to  prevent  the  pollution 
of  the  Mystic  Lakes.    (Chapter  34,  Resolves  of  1918.) 

The  necessary  surveys  and  investigations  relative  to  the  improve- 
ment of  Hale's  Brook  and  for  the  design  of  a  sewerage  system  for  the 
town  of  Ayer  were  completed  near  the  end  of  the  year,  and  work  has 
been  begun  upon  the  question  of  the  use  of  water  from  the  Ipswich 
River;  but  with  the  very  limited  engineering  force  available  to  the 
Department  it  has  not  been  practicable  to  complete  this  work  or 
begin  as  yet  the  investigations  relative  to  a  sewerage  system  for  the 
protection  of  Mystic  Lakes. 

Under  chapter  182  of  the  General  Acts  of  1918  surveys  and  studies 
relating  to  the  determination  of  the  ownership  and  area  of  lands  bene- 
fited by  the  improvement  of  the  Neponset  River  have  been  continued 
and  are  likely  to  be  completed  soon  after  the  end  of  the  year. 

The  law  enacted  by  the  Legislature  of  1918  for  the  protection  of  the 
public  health  in  the  vicinity  of  Alewife  Brook  in  the  towns  of  Arlington 
and  Belmont,  and  in  the  cities  of  Cambridge  and  Somerville  (chapter 
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88,  General  Acts  of  1918),  relates  to  the  protection  of  a  tributary  of 
the  Mystic  River  draining  a  considerable  area  in  the  municipalities 
named,  including  a  large  area  of  former  salt  marsh  made  available  for 
reclamation  by  the  dam  at  Cradock  Bridge.  The  investigations  to 
determine  the  sources  of  pollution  of  this  stream  had  not  been  com- 
pleted at  the  end  of  the  year  because  of  inability  to  secure  the  neces- 
sary engineers  to  do  the  work. 

Under  the  provisions  of  chapter  289  of  the  General  Acts  of  1918, 
relative  to  the  improvement  of  certain  low  lands,  the  Drainage  Board 
created  by  that  act  has  been  organized,  and  work  upon  the  investiga- 
tions therein  authorized  has  been  begun.  The  act  is  an  important  one 
and  is  in  line  with  the  legislation  already  adopted  in  many  other 
States  designed  for  the  development  and  utilization  of  wet  lands  for 
agricultural  or  other  purposes,  or  for  their  drainage  for  the  protection 
of  the  public  health  in  case  such  work  shall  be  found  necessary  or 
useful.  The  act  provides  in  general  that  proprietors  of  low  lands 
desiring  to  improve  them  for  any  purpose  may  secure  the  advice  of  the 
Drainage  Board  as  to  the  advisability  and  cost  of  the  proposed  im- 
provement without  expense  to  themselves;  and  if  the  improvement 
proves  likely  to  be  sufficient  to  warrant  the  cost,  the  work  is  to  be 
carried  out  by  the  county  commissioners  and  assessed  upon  the  lands 
benefited  through  the  cities  and  towns  in  which  they  are  situated. 

Division  of  Water  and  Sewage  Laboratories. 

H.  W.  Clark,  Dibector. 

During  the  year  1918  the  usual  chemical,  bacterial  and  microscopical 
examinations  of  samples  from  the  water  supplies,  rivers,  etc.,  of  the 
State  were  made,  this  work  necessitating  the  making  of  4,206  chemical, 
1,450  microscopical  and  1,750  bacterial  analyses.  Studies  of  sewage 
areas,  the  purification  of  sewage,  trade  wastes,  purification  of  water, 
examinations  of  shellfish,  etc.,  called  for  2,396  additional  chemical  and 
2,286  bacterial  examinations. 

Special  work  was  done  in  connection  with  the  purification  of  the 
water  supplies  of  Lawrence,  Beverly  and  Salem. 

Studies  were  made  of  the  use  of  chloramine  in  connection  with 
bleach  for  the  purification  of  water. 

Tests  were  made  in  regard  to  the  treatment  of  water  with  a  new 
pattern  of  ultra  violet  ray  lamp. 

Investigations  were  made  of  the  disposal  and  purification  of  manu- 
facturing wastes  from  many  industrial  works,  and  special  studies  were 
made  in  regard  to  several  of  them  upon  which  reports  were  made  to 
the  Department. 
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Continuous  studies  were  made  during  the  year  of  the  Miles  acid 
process  for  the  treatment  of  sewage;  of  various  forms  of  activated 
sludge  tank  work;  of  the  method  of  flow  of  liquids  through  activated 
sludge  or  sedimentation  tanks,  together  with  studies  of  the  control  of 
such  flow  by  baffles,  etc.;  and  quite  extensive  studies  were  made  in 
regard  to  the  comparative  amount  of  recoverable  material  of  value 
resulting  from  the  treatment  of  sewage  by  the  Miles  acid  process, 
activated  sludge  tanks  and  trickling  filters. 

During  the  year  further  work  was  done  in  regard  to  the  removal  of 
color  from  water,  and  special  bacterial  studies  were  made  of  certain 
ground  waters  in  the  State. 

On  account  of  the  war  it  has  been  hard  to  obtain  competent  assist- 
ants and  to  keep  them  when  obtained.  Several  men  left  our  employ 
during  this  year  to  enter  the  government  service  or  to  accept  more 
highly  paid  positions  in  industrial  works. 

Division  of  Communicable  Diseases. 

J.  S.  Hitchcock,  M.D.,  Dibbctor. 

During  this  year  the  State  has  had  a  remarkably  small  number  of 
outbreaks  of  disease  in  epidemic  proportions. 

We  believe,  although  arguing  by  exclusion  only,  that  the  system  of 
using  our  endemic  index  as  an  alarm  clock  has  had  this  effect.  In 
negative  corroboration  of  this,  the  facts  in  regard  to  measles  are  of 
interest.  Because  of  the  very  early  infectivity  of  this  disease  its  spread 
is  largely  in  advance  of  information  obtainable  from  the  use  of  the 
endemic  index,  and  theoretically  we  should  get  no  results  therefrom. 
Apparently  we  get  none.  Epidemics  of  measles  have  appeared  in  the 
usual  number  and  size.  Influenza  also  leaps  all  our  barriers  in  a  man- 
ner  quite  like  measles.  May  not  this  indicate  that  its  communicability 
is,  like  measles,  most  active  in  very  early,  practically  presymptomatic, 
stages? 

There  were  only  90  instances  where  outbreak  notices  were  sent  to 
District  Health  Officers,  divided  as  follows :  — 

Diphtheria, 28 

Epidemic  cerebrospinal  meningitis, 1 

German  measles,                   5 

Lobar  pneumonia, 1 

Measles, 20 

Scarlet  fever, 25 

Smallpox, 1 

Typhoid  fever, 8 

Whooping  cough, 1 
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The  diphtheria  outbreaks  totaled  441  cases,  with  77  as  the  largest 
single  instance. 

In  the  case  of  measles,  10,624  cases  were  reported  from  33  cities 
during  the  months  of  February,  March  and  April.  Approximately 
29,000  cases  were  reported  from  the  State  during  the  year. 

Scarlet  fever  appeared  in  25  outbreaks,  with  a  total  of  600  cases. 
The  largest,  composed  of  124  cases,  appeared  in  Holliston  in  August 
and* September,  and  was  milk-borne. 

An  outbreak  of  six  cases  of  smallpox  appeared  in  Marlborough  in 
February,  due  to  the  admission  of  an  unrecognized  case  into  a  general 
hospital. 

At  Camp  Devens  in  Ayer  a  large  number  of  malaria  carriers  was 
found,  and  in  pools  in  surrounding  towns  numbers  of  anopheles  mos- 
quitoes. This  combination  threatened  an  outbreak  of  malaria  in  the 
civil  population  unless  prevented.  The  Governor  and  Council  appro- 
priated $1,000  to  be  applied  in  drainage  work  for  this  purpose. 

The  overshadowing  epidemic  of  the  year  was  influenza.  On  or 
about  August  28  reports  were  received  of  cases  among  naval  men  at 
Commonwealth  Pier,  Boston.  As  influenza  was  not  reportable,  infor- 
mation from  ordinary  sources  was  meager,  but  early  in  September  the 
Department  issued  a  public  warning  of  the  probable  approach  of  a 
general  outbreak.  By  September  19  the  disease  was  firmly  intrenched 
'  in  a  very  fatal  form  in  several  towns  and  cities  in  the  eastern  part  of 
the  State,  and  investigation  showed  great  need  for  doctors,  nurses  and 
hospital  accommodations.  These  were  obtained  and  distributed  as 
rapidly  as  possible  to  points  where  the  need  was  greatest. 

The  outbreak  spread  rapidly  and  covered  the  entire  State.  The 
only  successful  barrier  was  a  strict  quarantine  established  well  in 
cdvanee  of  the  first  appearance  of  the  disease  in  the  immediate  vicinity, 
and  strictly  maintained.  The  only  instances  of  this  procedure  were  in 
certain  schools  and  institutions.  As  long  as  they  maintained  a  strict 
quarantine  they  escaped.  With  the  appearance  of  the  first  case  all 
attempt  at  protection  by  isolation  or  other  preventive  measures  was 
ineffectual,  and  the  usual  percentage  was  affected. 

Influenza  figures  are  not  completed  at  date,  and  can  never  be  ac- 
curate in  the  matter  of  the  number  of  cases  of  the  disease.  Up  to 
December  1,  there  are  estimated  to  have  occurred  400,000  cases  and 
12,000  deaths.  It  is  needless  to  report  that  an  epidemic  of  this  pro- 
portion, with  this  fatality  and  rapidity  of  extension,  strained  every  pub- 
lic and  private  health  agency,  at  times  nearly  to  their  limit  of  cohesion. 

The  venereal  disease  program,  announced  last  year,  has  been 
launched.  The  addition  of  gonorrhea  and  syphilis  to  the  list  of  report- 
able diseases  became  effective  on  February  1.    From  then  to  Decern- 
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ber  1  a  total  of  10,047  cases,  7,036  of  gonorrhea  and  3,011  of  syphilis, 
have  been  reported  to  this  Department.  A  subdivision  of  venereal 
diseases  has  been  established.  Of  the  16  clinics  and  3  subclinics 
planned,  11  clinics  and  1  subclinic  are  in  operation,  and  the  remainder 
are  in  different  stages  of  completion.  An  instance  of  the  usefulness  of 
work  in  this  subject  is  shown  in  its  results  with  persons  lapsing  from 
treatment  through  negligence  or  intent.  Of  1,182  such  cases,  579  were 
reclaimed  and  338  are  still  being  followed  up,  while  only  265  have  been 
lost  sight  of.  That  579,  or  50  per  cent,  of  the  most  dangerous,  because 
either  careless  or  vicious,  type  of  venereal  cases  were  brought  back  to 
treatment  through  the  guiding  efforts  of  this  subdivision  is  a  remark- 
able record. 

The  educational  side  of  the  work  has  been  active.  A  total  of  98 
lectures  and  moving-picture  exhibits  have  been  given  to  about  75,000 
people.  The  film  exhibit  "Fit  to  Fight,"  purchased  from  the  War 
Department,  has  been  shown  54  times  in  23  cities  and  towns  to  about 
60,000  people. 

The  co-operation  between  this  Department  and  the  local  boards  of 
health,  the  courts  and  the  military  and  civil  organizations  and  societies 
engaged  in  different  phases  of  the  problem  has  been  very  complete  and 
satisfactory. 

A  subdivision  of  tuberculosis  has  been  established.  The  volume  of 
work  involved  in  the  general  supervision  of  the  20,000  or  more  active 
cases  of  this  disease  in  the  State  made  such  a  specialization  advisable. 

The  construction  of  county  tuberculosis  hospitals  was  abruptly 
halted  by  the  action  of  the  capital  issues  committee.  They  decreed 
that,  as  a  measure  for  the  conservation  of  capital,  work  on  the  Essex 
and  Middlesex  institutions  should  entirely  cease,  and  after  delays  they 
permitted  the  work  on  the  Barnstable,  Bristol,  Norfolk  and  Plymouth 
institutions  to  proceed.  Our  whole  protective  program  has  therefore 
been  delayed  for  approximately  a  year,  although  our  tuberculosis  death 
rate  is  still  increasing  and  the  need  for  these  institutions  is  urgent. 

A  survey  of  Barnstable  County  to  determine  the  prevalence  of  tuber- 
culosis, made  in  April,  proved  the  local  disease  demand  for  a  hospital. 

A  survey  of  the  city  of  Cambridge  was  interrupted  by  the  influenza 
epidemic,  but  has  been  resumed. 

The  dispensaries  in  the  Northeastern  District  have  all  been  visited 
by  a  representative  of  this  subdivision  for  the  purpose  of  standardizing 
their  records.  During  this  year  it  is  planned  to  cover  the  entire  State 
with  this  work. 

About  1,100  positive  and  suspected  cases  were  reported  by  local 
exemption  boards  and  military  cantonments.  Of  these,  615  were 
brought   to   our   attention   and   placed   under   treatment  very   much 
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earlier  by  this  procedure  than  they  would  have  been  in  ordinary  cir- 
cumstances.    The  others  were  already  on  record. 

The  intensive  campaign  against  typhoid  fever  has  been  continued 
with  success.  Eight  carriers  have  been  located  and  guarded  against. 
During  the  past  year  406  less  cases  were  reported  than  during  the  year 
previous.  The  case  incidence  was  0.29  in  each  thousand  population  as 
compared  with  0.4  in  each  thousand  during  the  previous  year.  Fall 
River  continues  to  have  more  than  its  share  of  cases,  but  has  reported 
less  than  60  per  cent  of  its  last  year's  record. 

One  milk-borne  outbreak,  totaling  32  cases,  occurred  in  Marlborough 
in  August  and  September.  This  was  found  to  be  due  to  a  carrier  em- 
ployed in  connection  with  a  milk  route. 

This  year  has  seen  the  addition  of  eight  nursing  assistants  to  our 
field  force,  one  to  each  health  district.  They  have  been  at  work  for 
only  three  months.  Their  value  as  an  organizing  and  directing  force 
was  very  clearly  demonstrated  during  the  influenza  epidemic. 

The  scope  of  the  work  of  the  District  Health  Officers  and  their 
nursing  assistants  continues  to  broaden,  —  to  get  away  from  detail  and 
specialization  and  into  generalization.  Their  influence  in  their  districts 
is  being  felt  and  appreciated  more  and  more.  Their  duties  are  ardu- 
ous and  trying,  and  we  are  proud  of  their  record. 

The  number  of  examinations  made  in  the  diagnostic  laboratory  was 
approximately  18,800,  about  3,500  less  than  during  the  previous  year. 
School  outbreaks  of  diphtheria  were  markedly  fewer,  and  the  number 
of  examinations  correspondingly  less.  Of  the  396  cultures  for  typhoid 
examined,  36  were  positive  and  8  carriers  of  the  disease  were  located. 
This  increased  our  knowledge  and  power  over  the  sources  of  typhoid 
fever,  and  our  typhoid  rate  this  last  year  seems  correspondingly  lower. 

The  determination  of  type  in  pneumococci  has  been  carried  on 
steadily.  There  have  been  997  specimens  of  sputum  examined,  result- 
ing in  the  type  determination  in  683  instances,  and  proving  the 
absence  of  pneumococci  in  314. 

The  laboratory  staff  has  instructed  20  visitors  in  various  branches  of 
the  work  during  the  year,  and  has  also  given  a  war  service  course  to 
eight  college  graduates  from  Smith,  Simmons  and  the  Massachusetts 
Institute  of  Technology. 

Division  of  Food  and  Drugs. 

H.  C.  Lttbgoe,  Dibbctob. 

The  actual  work  of  the  Division  of  Food  and  Drugs  has  been 
greater  during  1918  than  during  the  preceding  year.  During  the 
eleven  months  of  1918,  10,724  samples  have  been  examined;  324  cases 
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have  been  prosecuted,  the  total  fines  amounting  to  $7,900.10;  and  75 
confiscations  have  been  made,  the  weight  of  confiscated  articles 
amounting  to  96,864  pounds. 

There  were  a  number  of  cases  of  adulterated  milk  shipped  into  the 
Commonwealth  from  other  States,  and  a  number  of  violations  of  the 
laws  regarding  the  sale  of  eggs.  It  was  found  that,  in  general,  egg 
dealers  were  selling  eggs  of  all  descriptions  as  fresh  eggs,  and  the  false 
advertising  law  was  used  successfully  in  curbing  violations  of  this 
character. 

A  special  investigation  of  the  character  of  meat  used  in  sausage  fac- 
tories proved  that  it  was  much  better  than  that  used  in  former  years. 

An  investigation  was  made  of  the  character  of  ice  cream  sold;  and 
while  the  percentage  of  fat  corresponded  to  the  requirements  of  law,  it 
was  found  that  the  samples  taken  were  very  light  in  weight,  due  to  the 
introduction  of  large  amounts  of  air  during  the  process  of  manufacture. 
Ice  cream  is  sold  by  volume  and  not  by  weight,  and  air  is  naturally 
the  cheapest  of  ingredients. 

At  the  request  of  the  district  attorney  of  Middlesex  County  a  special 
investigation  was  made  of  the  water  used  in  ice-cream  parlors  for 
moistening  the  scoops.  The  amount  of  bacteria  found  in  the  water 
was  surprisingly  low,  in  no  case  reaching  the  limit  set  by  local  board 
of  health  regulations  concerning  the  maximum  figures  for  bacteria  con- 
tent* of  ice  cream. 

The  Department,  through  the  Division  of  Food  and  Drugs,  was 
called  upon  to  co-operate  to  some  extent  with  the  Food  Administra- 
tion, particularly  in  connection  with  cold-storage  extensions. 

Considerable  trouble  was  experienced  in  placing  arsphenamine  manu- 
facture upon  a  commercial  basis.  At  the  present  time  all  difficulties 
have  been  overcome,  and  nearly  3,000  ampoules  have  been  distributed, 
with  no  reports  of  detrimental  physiological  action.  The  processes  of 
manufacturing  and  bottling  the  drug  have  been  changed,  making  an 
increased  yield  possible.  Present  indications  are  that  the  Division  will 
be  able  to  turn  out  120,000  doses  during  the  coming  fiscal  year. 
Special  care  is  being  taken  in  having  duplicate  physiological  tests  of 
the  product  made  in  separate  laboratories,  so  that  the  danger  of  a 
mistake  in  the  final  testing  is  reduced  to  a  minimum. 

Division  of  Biologic  Laboratories. 

M.  J.  RosENAu,  M.D.,  Director. 

The  work  of  the  Division  of  Biologic  Laboratories  was  carried  out  in 
the  face  of  unusual  difficulties  during  the  fiscal  year  of  1918.  This  was 
caused  by  increased  activities,  increased  demand  for  products,  changes 
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in  personnel,  the  difficulty  in  obtaining  certain  supplies,  and  the  strain 
of  finance  caused  by  war  conditions.  Several  emergencies  had  to  be 
met,  which  taxed  the  capacity  of  the  laboratories  to  their  utmost. 
There  was  a  sudden  and  unusual  demand  for  diphtheria  antitoxin  dur- 
ing the  summer  time,  for  vaccine  virus  in  the  spring,  and  for  anti- 
meningitis  serum  during  the  cold  season.  The  principal  new  activity 
of  the  Division  consisted  in  the  testing  of  arsphenamine. 

The  changes  in  personnel  at  the  Antitoxin  and  Vaccine  Laboratory 
at  Forest  Hills,  caused  by  war  conditions,  became  a  matter  of  deep 
concern  when  the  nature  and  importance  of  the  products  made  at 
that  laboratory  were  taken  into  account.  The  financial  situation  was 
bothersome  during  the  fiscal  year,  for  it  soon  became  evident  that 
even  with  the  strictest  economy  it  would  be  impossible  to  make  the 
budget  meet  the  increased  cost  of  labor  and  supplies. 

As  an  example  of  the  difficulties  the  laboratories  had  to  contend 
with,  we  may  cite  the  fact  that  it  has  become  impossible  to  obtain 
dialyzing  paper  for  the  purpose  of  concentrating  diphtheria  antitoxin. 
This  paper  was  formerly  made  in  Belgium,  and  since  this  source  of 
supply  has  been  cut  off  it  has  become  impossible  to  obtain  paper  of 
equal  quality. 

The  following  is  a  summary  of  the  work  done  both  at  the  Antitoxin 
and  Vaccine  Laboratory  at  Forest  Hills,  and  the  Wassermann  Labora- 
tory at  Boston:  — 
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The  Division  has  again  co-operated  with  the  Bureau  of  Animal 
Industry  in  making  diagnostic  tests  for  glanders,  rabies  and  other  in- 
fections of  animals. 

The  Division  has  assisted  both  the  army  and  navy  in  different  ways; 
thus  2,732  naval  aviators  were  tested  for  the  Wassermann  reaction, 
with  12  positives;  and  1,200  were  subjected  to  the  complement  fixa- 
tion test  for  gonococcus  infection,  with  7  positives.  We  also  furnished 
to  some  of  the  army  and  navy  establishments  in  Massachusetts  quanti- 
ties of  diphtheria  antitoxin,  antimeningitis  serum,  vaccine  virus  and 
other  products  to  meet  special  needs. 

Perhaps  the  most  important  activity  of  the  Wassermann  Laboratory 
has  been  in  connection  with  the  standardization  of  the  Wassermann 
technique.  Representatives  from  eleven  of  the  largest  laboratories  in 
the  State  were  called  together  by  the  Commissioner  of  Health.  The 
technique  used  at  the  Wassermann  Laboratory  was  adopted  as  a 
standard  method  of  procedure  for  all  laboratories  performing  this  test 
throughout  the  Commonwealth.  The  Wassermann  Laboratory  has 
also  been  able  to  aid  in  the  State  venereal  program  in  various  ways. 

The  work  of  the  Division  has  been  increased,  the  number  of  its 
products  multiplied,  and  the  quality  of  its  service  improved. 

Division  of  Hygiene. 

M.  E.  Champion,  M.D.,  Dibector. 

Chief  among  the  outstanding  pieces  of  work  of  the  year  was  that 
accomplished  through  the  child  conservation  committee  of  the  Depart- 
ment. The  appointment  and  organization  of  this  committee  was 
described  in  last  year's  report.  It  is  difficult  to  summarize  this  work, 
but  in  brief  an  attempt  was  made  through  the  eight  nurses  employed 
by  the  committee  to  make  a  survey  of  the  child  conservation  resources 
of  every  city  and  town  in  the  State,  with  the  exception  of  some  of  the 
small  towns  having  no  particular  problem  to  face..  Figures  compiled 
Sept.  1,  1918,  show  that  220  towns  were  surveyed,  including  92  per 
cent  of  the  population  of  the  State. 

The  weighing  and  measuring  campaign,  though  not  carried  on  di- 
rectly by  this  Department,  was  encouraged  as  an  aid  in  publicity  for 
child  welfare.  Incomplete  reports  give  129  cities  and  towns  .as  having 
carried  out  the  test.  A  rough  estimate  of  the  concrete  results  of  the 
children's  year  campaign  to  Sept.  1,  1918,  may  be  given  as  follows:  — 

Amount  of  money  appropriated  by  cities  and  towns,       ....   $25,680 
Amount  of  money  raised  by  private  organizations, 28,250 

S53.930 
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AmcHmt  of  money  fairly  sure  in  prospect, $11,500 

$65,430 

Number  of  nurses  actually  employed, 31 

Number  of  nurses  authorized  but  not  secured, 15 

46 
Number  of  nurses  fairly  sure  to  be  placed, 5 

51 

The  policy  of  the  entire  year's  campaign  has  been  to  stimulate  the 
different  municipalities  to  take  care  of  their  own  problems,  at  the 
same  time  lending  them  every  assistance  possible.  Occasionally, 
nurses  have  been  loaned  for  a  longer  or  shorter  period  to  help  in  the 
organization  of  new  work  in  some  city  or  town. 

Our  prenatal  letters  have  apparently  filled  a  real  need.  Replies 
from  mothers  are  frequently  received  voicing  their  appreciation.  Ap- 
proximately. 1,700  sets  of  the  letters  have  been  sent  out  this  year. 

During  the  greater  part  of  the  summer,  through  the  courtesy  of 
Miss  Donham  of  the  Garland  School  for  Homemaking,  this  Division 
maintained  an  exhibit  on  a  food  trolley  which  traveled  over  the  eastern 
part  of  the  State.  A  great  many  people  were  reached  in  this  way  at 
comparatively  little  expense. 

Various  new  pamphlets  were  issued,  mostly  on  nutritional  subjects, 
reprinted  from  the  monthly  bulletin.  One  on  the  care  of  the  baby  in 
hot  weather  proved  very  effective.  An  outline  of  a  course  on  child 
welfare,  designed  for  use  in  vocational  schools  for  classes  of  girls  and 
young  women,  was  prepared  with  the  hearty  approval  of  the  director 
of  vocational  work  of  the  State  Board  of  Education. 

The  monthly  bulletin  has  been  altered  in  form  and  appears  under  a 
new  name,  "The  Commonhealth."  A  special  double  number  of  this 
was  issued  for  September-October,  dealing  with  the  problem  of  child 
conservation  in  its  various  aspects. 

Our  lecture  service  was  continued  during  the  year,  a  total  of  587 
lectures  having  been  given.  This  number  would  have  been  much 
larger  if  it  had  not  been  for  the  absorption  of  the  public  in  war  prob- 
lems of  other  kinds,  and  for  the  interruption  to  our  work  caused  by 
the  influenza  epidemic. 

The  policy  has  been  continued  of  holding  health  weeks  throughout 
the  State,  at  which  our  exhibits  are  shown  and  talks  on  various  health 
problems  are  given  by  different  members  of  the  staff.  A  nurse  accom- 
panies the  exhibit.  Her  most  important  duty  is  to  reach  the  mothers 
and  children  through  demonstrations  and  talks  on  child  hygiene. 
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Future  Office  and  Laboratory  Space  for  the  Department. 

As  was  foreseen  at  the  time  of  occupancy,  the  present  administra- 
tion quarters  of  the  Department  have  already  proved  too  small.  The 
rapid  development  of  the  venereal  disease  campaign  has  resulted  in  the 
employment  of  a  personnel  for  whom  no  adequate  quarters  are  avail- 
able. The  removal  of  many  of  the  temporary  war  emergency  offices 
from  the  State  House  has  relieved  the  strain  of  demands  for  space 
upon  the  State  House  Commission.  They  have  promised  to  endeavor 
to  make  such  necessary  adjustments  within  the  near  future  as  will 
insure  adequate  office  space  for  the  Department. 

In  the  last  annual  report  the  Commissioner  commented  upon  the 
request  of  the  Harvard  Corporation  to  the  Department  to  vacate  as 
early  as  possible  the  building  at  Forest  Hills  now  occupied  by  the 
Antitoxin  Laboratory,  but  owned  by  the  University  and  desired  for 
their  own  use. 

During  the  year  the  special  committee  on  laboratories  of  the  Depart- 
ment has  sought  in  all  directions  to  find  a  suitable  tract  of  land  near 
Boston  for  this  purpose.  The  task  is  a  most  difficult  one.  Certain 
fundamental  requirements  as  to  accessibility,  availability  of  gas,  elec- 
tric current  and  water  service  are  absolutely  basic  in  a  problem  of  this 
sort.  On  account  of  the  number  of  animals  necessary,  considerable 
acreage  beyond  that  needed  for  the  buildings  is  very  necessary  to 
furnish  exercise  ground  for  horses,  etc. 

After  looking  at  all  sites  suggested  or  found,  the  committee  decided 
that  the  two  most  favorable  sites  in  the  vicinity  of  Boston,  aside  from 
all  questions  of  present  ownership,  where  land  suitable  to  the  purpose 
existed,  were  on  the  grounds  of  institutions  already  belonging  to  the 
State.  One  of  these  sites,  and  the  best  for  our  purposes,  the  Boston 
State  Hospital  for  the  Insane,  is  stated  by  the  Commission  on  Mental 
Diseases  to  be  already  so  completely  pre-empted  for  buildings  in  their 
plans  for  future  expansion  that  no  space  is  available. 

The  problem  is  a  most  pressing  one,  regardless  of  the  insistent 
demands  of  the  Harvard  Corporation  for  our  vacating  the  present 
quarters.  Ordinary  foresight  and  prudence  demand  that  a  much 
larger  number  of  horses  should  be  kept  for  the  production  of  anti- 
meningitis  serum  and  diphtheria  antitoxin,  but  no  space  is  available 
in  the  present  stables  for  additional  horses. 

Furthermore,  the  policy  of  housing  our  Wassermann  Laboratory  as 
a  rent-free  tenant  at  Harvard  Medical  School,  while  most  generous  on 
the  part  of  the  University  and  of  tremendous  service  to  the  State,  is 
one  that  cannot  in  fairness  to  the  University  be  expected  to  be  con- 
tinued indefinitely. 
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The  separate  laboratories  maintained  at  the  State  House  and  at 
Lawrence  by  the  Department  for  the  water  and  sewerage  investiga- 
tions should  also  eventually  be  housed  in  the  same  building  as  the 
biologic  laboratories. 


Prevention  and  Control  of  Cancer. 

An  appropriation  of  S3|000,  to  be  expended  for  the  prevention  and 
control  of  cancer,  is  being  asked  for.  Such  an  expenditure  is  justified 
for  the  following  reasons:  — 

1.  The  Importance  of  the  Work.  —  There  were  4,051  deaths  in 
Massachusetts  in  1917  from  cancer.  In  this  State  1  in  every  8  women 
and  1  in  every  14  men  over  the  age  of  forty  die  of  cancer.  A  large 
proportion  of  these  deaths  might  be  prevented  by  early  treatment. 

2.  The  Desirability  of  Scientific  Accuracy  in  Diagnosis.  —  It  is  im- 
portant to  know  after  an  operation  has  been  performed  whether  or  not 
the  patient  really  had  cancer.  This  can  be  definitely  decided  only  by 
pathological  examination.  An  apparently  benign  growth  may  prove, 
on  careful  microscopic  examination,  to  be  cancerous.  If  this  is  deter- 
mined at  once  a  more  extensive  operation  can  often  save  a  life  which 
otherwise  would  be  sacrificed  through  ignorance  of  the  facts. 

3.  Education  of  Pvhlic.  —  Such  a  service  enables  surgeons  to  make 
more  accurate  diagnosis  by  having  their  results  checked  up  by  micro- 
scopic examination.  It  also  makes  the  public  appreciate  the  need  of 
careful  medical  supervision  to  detect  early  signs  of  cancer,  in  that  the 
value  of  such  supervision  can  be  proved  by  the  concrete  evidence  of 
the  laboratory.  Anything  which  tends  to  get  the  patient  to  the 
physician  early,  and  which  tends  to  get  the  physician  to  take  no 
chances  on  suspicious  growths,  inevitably  will  help  to  reduce  our  cancer 
death  rate. 

For  the  past  two  years  the  Cancer  Commission  of  Harvard  Uni- 
versity has  furnished  both  space  and  expert  cancer  microscopists  to  the 
Department  for  the  free  examination  of  any  suspected  pathological 
tissues  for  hospitals  and  surgeons  throughout  the  State. 

The  Commission  now  feels  that  the  life-saving  value  of  this  work 
has  become  sufiicietitly  well  demonstrated,  and  that  the  State  should 
assume  a  part  of  the  expense.  I  feel  that  their  contention  is  only  fair, 
and  therefore  recommend  that  $3,000  be  appropriated  as  remuneration 
in  part  for  the  expert  services  of  the  cancer  laboratory  of  the  Harvard 
Commission,  and  for  extending  the  facilities  of  this  laboratory  to  the 
physicians  and  surgical  hospitals  of  the  State. 

4.  Economy.  —  Under  the  scheme  proposed  the  Department  can 
save  the  overhead  expenses  of  a  laboratory  of  its  own  because  of  the 
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dose  co-operation  possible  between  the  State  Department  of  Health 
and  Cancer  Commission  of  Harvard  University,  whereby  laboratory 
facilities  available  to  the  latter  are  placed  at  the  service  of  the  State 
Department  of  Health. 


Water  Supply  Problems. 

In  the  opinion  of  the  State  Department  of  Health  the  time  has  come 
when  it  is  necessary  that  a  comprehensive  and  thorough  investigation 
be  made  of  the  water-supply  needs  of  the  inhabitants  of  the  Common- 
wealth. Many  of  our  cities  and  towns  having  inadequate  and  unsatis- 
factory water  supplies  are  forced  to  seek  new  sources  in  isolated  efforts. 

The  contrast  between  the  water-supply  conditions  of  such  munici- 
palities and  of  those  supplied  with  metropolitan  water  is  so  marked, 
and  the  waste  of  piecemeal  investigation  and  improvement  so  great, 
that  the  Department  of  Health  has  entered  into  a  conference  with  the 
Metropolitan  Water  and  Sewerage  Board  to  consider  the  situation. 
As  a  result  of  this  conference  a  resolve  has  been  prepared  authorizing 
an  investigation  by  the  State  Department  of  Health  and  the  Metro- 
politan Water  and  Sewerage  Board,  acting  jointly,  of  the  water-supply 
needs  of  the  Commonwealth,  which  will  be  submitted  to  the  Legisla- 
ture of  1919. 

It  is  interesting  to  note  in  this  connection  that  in  the  original  in- 
vestigation as  to  the  water-supply  needs  of  Boston  and  neighboring 
cities  and  towns,  which  resulted  in  the  establishment  of  the  Metro- 
politan Water  Board,  it  was  calculated  by  the  engineers  of  the  State 
Board  of  Health  in  their  report  of  1895  that  in  twenty  years'  time,  if 
the  growth  of  population  continued  at  the  same  rate,  the  whole  ques- 
tion of  the  water  supply  would  need  reconsideration  from  the  stand- 
point of  enlarging  the  possible  available  supplies  and  increasing  the 
number  of  communities  to  be  furnished  metropolitan  water.  In  view  of 
the  conditions  in  many  of  the  districts  of  the  State,  it  is  important  that 
a  thorough  study  be  made  of  the  whole  problem  of  water  supply  in  all 
portions  of  the  State,  but  especially  in  the  areas  herein  described,  in 
order  that  an  ample  supply  of  good  water  may  be  made  available  for 
the  use  of  the  inhabitants  at  all  times,  and  that  the  danger  of  shortage 
of  water  supply  or  of  injury  to  the  public  health  from  the  use  of 
inferior  water  supplies  may  be  avoided.  These  questions  are  of  the 
utmost  importance.  A  public  water  supply  under  modem  conditions  is 
by  far  the  most  important  of  all  public  services.  Upon  it  depends  the 
means  for  extinguishing  fires,  all  too  common  under  our  New  England 
conditions  of  building.  No  article  of  diet  13  as  essential  to  the  health 
of  the  individual  as  pure  water,  and  none  is  capable  of  causing  more 
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widespread  and  serious  injury  to  the  public  health  than  drinking  water 
containing  injurious  substances.  A  pure  water  is  also  valuable  for 
mechanical  uses  and  for  many  manufacturing  purposes,  and  the  pos- 
session of  or  a  right  to  have  an  excellent  water  supply  is  a  most  im- 
portant asset  to  any  municipality.  The  standing  of  Massachusetts 
water  supplies  has  thus  far  been  high,  and  it  is  important  that  this 
standard  be  maintained.  With  the  rapid  growth  of  population*  in  the 
metropolitan  district,  and  in  other  great  industrial  areas  in  the  State, 
the  enlargement  of  local  water  supplies  is  constantly  necessary,  and 
the  available  drainage  areas  suited  to  the  purpose  of  providing  public 
water  supplies  are  becoming  measurably  restricted. 

There  will  undoubtedly  arise  in  the  near  future  serious  questions  as 
to  grants  of  new  sources  of  water  supply  in  many  parts  of  the  State, 
and  the  interests  of  all  concerned  require  that  the  selection  and  de- 
velopment of  new  sources  shall  be  made  in  the  light  of  full  information 
as  to  circumstances  a£fecting  the  sources  which  are  found  to  be  avail- 
able, and  their  appropriateness  for  the  purpose  for  which  their  use  is 
proposed.  A  thorough  study  of  the  whole  problem  would  furnish  the 
information  necessary  for  the  selection  of  the  most  appropriate  sources 
of  water  supply  for  the  various  municipalities,  with  due  regard  for  the 
needs  and  interests  of  the  other  cities,  towns  and  persons  which  may 
be  affected  thereby.  Much  information  of  value  in  connection  with 
such  an  investigation,  including  records  of  rainfall,  flow  of  streams, 
yield  of  watersheds,  the  character  of  their  waters  and  means  for  their 
protection,  has  been  accumulated  by  this  Department  in  connection 
with  its  general  oversight  of  inland  waters  under  existing  laws,  and 
much  additional  information  as  to  water  supply  in  a  large  part  of  the 
State  has  been  gathered  by  the  Metropolitan  Water  and  Sewerage 
Board  in  an  experience  of  many  years  in  the  construction,  mainte- 
nance and  operation  of  the  metropolitan  waterworks.  It  would  un- 
doubtedly be  advantageous  to  combine  the  two  departments  in  such 
an  investigation  as  b  here  proposed,  thus  making  the  experienced  en- 
gineering staffs  of  these  departments  available  for  the  general  direction 
of  the  work,  and  it  is  probable  that,  notwithstanding  the  far  greater 
number  of  sources  requiring  careful  consideration,  and  the  greater  cost 
of  such  work  at  the  present  time,  an  appropriation  no  greater  than 
that  which  was  necessary  in  connection  with  the  original  metropolitan 
water  supply  investigation  will  be  sufficient  for  the  work.  The  Depart- 
ment therefore  recommends  an  appropriation  of  $50,000  for  carrying 
out  the  work  herein  proposed,  which  can  probably  be  completed  within 
two  years. 

In  water-supply  questions  it  is  peculiarly  necessary  that  far-seeing 
plans  be  made  as  to  future  development.     Ultimate  plans  for  future 
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conservation  of  water  supplies  in  Massachusetts  should  rest  upon  the 
premise  of  the  possible  maximum  future  population  of  the  State  being 
limited  by  the  possible  future  extension  of  adequate  water  supplies. 
From  this  it  follows  that  every  possible  future  source  should  be  studied 
and  methods  for  its  conservation  put  into  effect. 

School  Hygiene. 

As  a  result  of  the  draft  examinations  we  now  know  that  from  one- 
quarter  to  one-third  of  those  examined  were  suffering  from  physical 
defects.  Most  of  these  defects  could  have  been  corrected  or  prevented 
in  childhood  if  proper  medical  examinations,  followed  by  appropriate 
hygienic  medical  or  surgical  treatment,  had  been  carried  out,  and 
proper  physical  education  instituted.  In  this,  as  in  other  things,  fore- 
sight is  better  than  hindsight,  and  hindsight  better  than  no  sight  at  all. 

To  forestall  such  a  state  of  affairs  in  the  future,  thus  insuring  that 
our  children  be  physically  fit,  whether  for  tasks  of  peace  or  of  war,  is 
the  present  duty  of  those  interested  in  the  health  and  education  of  the 
child.  Two  methods  of  attack  have  been  proposed.  One  is  through 
extension  and  standardization  of  the  present  medical  inspection  law, 
which  would  make  it  obligatory  on  all  cities  and  towns  to  furnish,  to 
an  extent  necessary  to  properly  carry  out  the  work,  school  physicians 
and  nurses  and  to  provide  modern  teaching  of  hygiene.  The  other  is 
through  the  universal  establishment  of  instruction  in  physical  educa- 
tion, so  called,  carried  out  consistently  throughout  the  period  of  school 
attendance,  and  properly  adjusted  to  individual  needs  and  capacity  of 
the  child  as  determined  by  the  periodic  physical  examinations. 

Both  these  methods  of  attacking  the  problem  depend  for  success  on 
dose  co-operation  between  the  two  agencies  interested,  namely,  the 
departments  of  health  and  education.  The  execution  of  the  provisions 
of  any  such  law  or  laws  might  well  be  in  the  hands  of  the  educational 
authorities.  Rules  and  regulations,  on  the  other  hand,  should  be  pro- 
mulgated only  after  the  concurrence  has  been  obtained  of  the  other 
department  most  interested,  namely,  that  of  health. 

In  view  of  the  great  need  for  uniformity  throughout  the  State,  if 
such  methods  of  school  hygiene  are  to  be  effective,  there  should  be 
central  control  provided  for  in  any  laws  enacted  on  this  subject;  and 
under  the  circumstances,  this  control  should  rest  with  the  State  Board 
of  Education  and  the  State  Department  of  Health. 

Housing. 

Housing  conditions  in  this  State  are  being  investigated  by  a  housing 
board,  appointed  in  July,  1918,  by  the  State  Commissioner  of  Health. 
In  view  of  the  shifting  of  industries  due  to  war  conditions,  the  in- 
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creased  cost  of  building,  the  scarcity  of  suitable  dwellings  in  many 
cities  and  towns,  and  the  growing  public  interest  in  the  housing  prob- 
lem, it  has  been  thought  desirable  to  have  this  Department  secure  data 
bearing  upon  the  fundamental  relation  between  housing  and  health,  in 
order  that  it  may  be  prepared  to  give  advice  on  this  important  matter. 
This  investigation  has  involved  not  only  general  studies  but  local 
studies  of  density  of  population  per  acre  and  per  building  in  represent- 
ative cases,  the  operation  of  existing  sanitary  regulations,  and  the 
sufficiency  or  otherwise  of  available  tenements. 

The  board  has  as  chairman  Prof.  George  C.  Whipple  of  Harvard 
University,  member  of  the  Public  Health  Council,  State  Department 
of  Health,  its  other  members  being  drawn  from  the  medical  and  en- 
gineering services  of  the  Department,  as  follows:  — 

Dr.  John  S.  Hitchcock,  Director  of  the  Division  of  Communicable  Diseases. 

Dr.  C.  E.  Simpson  and  Dr.  R.  B.  Sprague,  District  Health  Officers. 

Mr.  X.  H.  Goodnough,  Chief  Engineer  and  Director,  Division  of  Sanitary 

Engineering. 
Mr.  John  S.  Hodgson,  Sanitary  Engineer,  Secretary. 

The  board  was  represented  by  the  secretary  at  the  recent  Boston 
Convention  of  the  National  Housing  Association. 


Medical  Social  Service. 

The  recent  epidemic  of  influenza  has  brought  to  the  front  the  great 
need  of  some  co-ordination  and  extension  of  the  agencies  designed  to 
help  persons  temporarily  unable  to  care  for  themselves  through  sick- 
ness. These  persons  do  not  need  charity  in  the  ordinary  sense  of  the 
term,  but  temporary  assistance  may  prevent  them  from  drifting  into 
the  pauper  class. 

Medical  social  service  is  not  an  untried  thing.  The  Massachusetts 
General  Hospital  and  many  other  institutions  have  proved  its  worth. 
It  is  non-existent,  however,  in  most  of  the  smaller  places,  and  nowhere 
are  the  different  agencies  properly  co-ordinated. 

Health  departments  in  the  past  have  not  recognized,  as  a  rule,  any 
obligation  in  this  direction.  It  is  a  serious  question  whether  it  is  not 
a  proper  function  of  health  departments,  merely  as  a  matter  of  pre- 
ventive medicine,  to  start  those  temporarily  disabled  on  the  road 
toward  health  and  usefulness,  and  away  from  chronic  ill  health  and 
the  pauper  state.  A  careful  study  of  existing  agencies  for  medical 
social  service  and  their  relationship  to  the  community  should  help  to 
determine  the  above  point  and  to  clear  up  the  subject  in  general. 
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Plumbing. 

Because  of  the  many  questions  continually  arising  in  relation  to  the 
practice  of  plumbing,  the  adequacy  of  plumbing  regulations,  and  the 
general  problem  of  the  distribution  of  water  and  removal  of  liquid 
wastes  within  buildings,  a  plumbing  board  was  appointed  by  the  State 
Commissioner  of  Health  in  September,  1918. 

The  board  consists  of  Prof.  George  C.  Whipple  of  Harvard  Uni- 
versity, representing  the  Public  Health  Council;  Mr.  James  C.  Coffey, 
member  of  the  Board  of  Examiners  of  Plumbers;  Mr.  E.  C.  Kelley, 
representative  of  the  Massachusetts  State  Association  of  Master 
Plumbers;  and  Mr.  Thomas  M.  Wilson,  representative  of  the  New 
England  Association  of  Plumbing  Inspectors.  The  duties  of  this  board 
are  to  consider  the  whole  problem  of  plumbing  laws  in  order  to  ascer- 
tain the  feasibility  of  establishing  a  simplified  and  uniform  code  of 
plumbing  laws  for  the  entire  State. 

Appropriations  and  Expenditures. 

Regular  Appropriations. 

Division  of  Administration, 

Appropriation, $28,000  00 

Credit  by  transfer  from  venereal  diseases, 570  00 

Credit  by  rebate  on  mileage  returned, 43  97 

Credit  by  cash  returned  to  treasury, 8  81 

$28,622  78 

Salaries, $18,636  47 

Traveling, 757  13 

Express, 177  79 

Printing  and  binding, 4,267  33  ^ 

Books  and  subscriptions, 215  45 

Advertising, 17  38 

Stationery,  maps  and  blue-prints, 471  82 

Postage  and  postal  orders, 2,145  42 

Telephone  and  telegraph  messages, 354  48 

Typewriting  supplies  and  repairs,  135  21 

Sundry  office  supplies, 91  86 

Extra  services, 1  00 

Messenger, 212  88 

Miscellaneous, 91  04 

Total, $27,575  26 

Unexpended  balance, 1,047  52 

$28,622  78 

*  Includes  annual  report. 
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Division  of  Hygiene. 

Appropriation  for  the  year  ended  Nov.  30,  1918,                             .  $24,500  00 

Credit  by  rebate  on  mileage  returned, 48  03 

$24,548  03 

* 

Salaries, $10,738  22 

Traveling 4,422  58 

Express, 145  46 

Printing  and  binding, 5,222  54 

Books  and  subscriptions, 60  80 

Advertising  and  educational  work, 1,249  46 

Stationery,  maps  and  blue-prints, 141  86 

Postage,                                   704  22 

Telephone  and  telegraph,                      148  46 

Typewriting  supplies  and  repairs, 246  99 

Extra  services, 202  05 

Laboratory  supplies, 28  94 

Miscellaneous, 98  16 

Total, $23,409  74 

Unexpended  balance, 1,138  29 

$24,548  03 

Expenses  under  the  Provisions  of  the  Act  to  provide  for  the  Establishment  of 
Health  Districts  and  the  Appointment  of  State  Inspectors  of  Health  (Chapter 
5S7,  Acts  of  1907,  Chapters  405  and  54S,  Acts  of  1910,  Chapters  60S  and 
609,  Acts  of  1911)  for  the  Year  ended  Nov.  30,  1918. 

Appropriations, $65,850  00 

Credit  by  cash  returned  to  treasury  from  various  sources,  266  33 

Credit  by  salaries  transferred  to  appropriation  for  venereal  diseases,  824  97 

$66,941  30 

Salaries, $45,259  46 

Traveling, 8,345  11 

Express, 33  69 

Printing, 726  15 

Books  and  maps, 81  49 

Postage, 1,634  67 

Typewriting  supplies  and  rental, 151  37 

Extra  services, 1,199  21 

Telephone  and  telegraph, 464  11 

Office  supplies  and  stationery, 470  55 

Laboratory  and  experimental  work, 20  00 

Laboratory  supplies, 593  05 

Mailing  cases, 283  46 
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Purchafie  of  aninials, $189  60 

Food  for  animals, 19  23 

Labor, 892  75 

Miscellaneous, 50  56 


Total, $60,414  46 

Unexpended  balance,  .      • 6,526  84 


$66,941  30 


Expenditures  for  the  Production  and  Distribution  of  Antitoxiv  and  Vaccine  far 

the  Year  ended  Nov,  SO,  1918. 

Appropriation, $40,000  OO 

Credit  by  amount  paid  out  on  account  of  United  States  Venereal 

Trust, 519  77 

Credit  by  refund  to  treasury  on  account  of  freight,    ....  3  50 


$40,523  27 


Salaries, $18,515  90 

Apparatus,  chemicals  and  laboratory  supplies, 5,813  79 

Traveling, 204  79 

Express, 115  91 

Typewriting  supplies,  books  and  stationer}^, 148  48 

Printing, 731  85 

Purchase  of  animals, 2,677  80 

Shipping, 1,486  26 

Services  of  veterinary  surgeon  and  saddlery, 27  75 

Food  for  animals, 4,514  60 

Rental  of  telephone,  messages  and  postage, 456  06 

Extra  services, 252  88 

Water,  gas,  electric  lighting  and  heating, 1,299  57 

Labor  and  materials, 1,646  67 

Ice, 417  95 

Rent, 2,058  32 

Miscellaneous, 438  87 


Total, $40,807  45 

Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year  ended 

Nov.  30,  1918. 

Appropriation, $33,000  00 

Credit  by  rebate  on  mileage  returned, 85  30 

Credit  by  transfer  from  United  States  Venereal  Trust,      ...  60  66 

$33,145  86 
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Salaries, $26,739  75 

Apparatus  and  chemicals, 737  85 

Traveling, 3,093  37 

Purchase  of  samples, 635  20 

Express, 75  91 

Printing, 281  69 

Books,  maps  and  stationery, 164  11 

Telephone,  telegraph  messages  and  postage, 417  69 

Sundry  laboratory  supplies, 190  99 

Typewriting  supplies  and  repairs, 79  52 

Services,  cleaning  laboratory, 121  00 

Advertising, 11  95 

Branding  outfits, 37  71 

Miscellaneous, 7  65 

Total, $32,594  39 

Unexpended  balance, 551  47 


$33,145  86 


Far  carrying  oiU  the  Pravisiona  of  the  Act  to  protect  the  Purity  of  Iriland  Waters, 
for  the  Examination  of  Sewer  Outlets,  and  for  the  Examination  of  the  Sanitary 
Condition  of  Certain  Rivers  and  Watercourses. 

Appropriation  for  the  year  ended  Nov.  30, 1918,        ....   $56,800  00 
Credit  by  cash  returned  to  treasury  from  different  sources,  403  57 

Credit  by  transfer  from  appropriation  for  domestic  water  supplies,  492  80 


$57,696  37 


Salaries, $45,074  18 

Apparatus  and  materials, 2,389  87 

Traveling, 4,708  47 

Express, 1,071  10 

Maps,  blue-prints  and  booLs, 288  13 

Printing  and  binding, 304  87 

Stationery,  drawing  materials  and  typewriting  supplies,    .  315  20 

Telephone  and  telegraph  messages  and  postage,         ....  410  13 

Services,  collecting  samples  and  reading  gauges 386  67 

Labor, 76  96 

Rent, 150  00 

Miscellaneous, 124  05 

Total, $55,299  63 

Unexpended  balance, 2,396  74 

$57,696  37 
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State  Examiners  of  Plumbers. 
Appropriation  for  the  year  ended  Nov.  30,  1918,        ....     $4,800  00 

Salary  of  secretar>', -.       .       .       .  $2,000  00 

Examiners'  wages, 565  00 

Traveling, 551  06 

Express, 29  14 

Printing, 158  32 

Postage, 195  02 

Books,  stationery  and  typewriting  supplies, 18  31 

Plumbers'  materials, 4  00 

Extra  services, 940  00 

Cleaning, 25  80 

Office  supplies, 1  00 

Telephone  and  lighting, 91  44 

Miscellaneous, 6  75 

Total, $4,585  84 

Unexpended  balance,  214  16 

$4,800  00 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Prevention  of  Ophthalmia 

Neonatorum  {Chapter  4^8 ^  Acts  of  1910), 

Appropriation  for  the  year  ended  Nov.  30,  1918,        ....     $1,000  00 

Printing, $5  39 

OphthaUnia  outfits, 970  24 

Total, $975  63 

Unexpended  balance, 24  37 

$1,000  00 

Special  Appropriations. 

Expenditures  under  the  Provisions  of  the  Act  for  the  Prevention  and  Suppression 
of  Syphilis  (Chapter  47,  Resolves  of  1916)  for  the  Year  ended  Nov,  SO, 
1918, 

Appropriation, $10,000  00 

Expended  in  1916  and  1917, 4,931  98 

Balance, $5,068  02 

Salaries, $1,041  67 

Apparatus  and  laboratory  supplies, 1,783  58 


No.  34.]                          ANNUAL  REPORT.  35 

Chemicals, $1,422  80 

Testing, 187  60 

Animals, 9  90 

Packing, 420  73 

Printing, 81  09 

Travel, 53  80 

Miscellaneous, 66  90 


Total, $5,067  97 

Expenditures  from  June  1  to  Nw,  SO,  1918,  far  the  Prevention  of  Venereal 

Diseases. 

Appropriation, $30,000  00 

Salaries, $4,92797 

Traveling, 174  70 

Postage,                           990  00 

Telephone  and  telegraph, 3  09 

Books  and  stationery, 148  70 

Printing, 1,805  11 

Laboratory  supplies, 1,306  85 

Office  supplies, 7  95 

Typewriting  supplies, 125  10 

Clinics, 7,000  00 

Educational,                     2,793  39 

Labor  and  materials, 141  03 

Animals, 68  00 

Miscellaneous, 18  10 


Total, $19,509  99 

Unexpended  balance, 10,490  01 


$30,000  00 


Expenditttres  under  the  Provisions  of  Chapter  68,  Resolves  of  1918,  far  Report 
of  a  Plan  far  the  Disposal  of  Sewage  in  the  Town  of  Ayer. 

Appropriation, ^ $800  00 

Salaries, 

Traveling, 

Express, 

Maps  and  blue  prints, 

Drawing  materials  and  office  supplies, 

Total, 

Unexpended  balance, 

$800  00 


$435  97 

298  59 

84 

8  12 

4  35 

$747  87 

52  13 

36 


STATE  DEPARTMENT  OF  HEALTH.  [P.  D.  No.  34. 


Expenditures  under  the  Provisions  of  Chapter  24,  Resolves  of  1918,  for  the  IrwesH- 

gation  of  Hale*s  Brook. 
Appropriation, $1,000  00 


Salaries, 

Traveling,   . 

Express, 

Maps  and  blue  prints. 

Drawing  materials,    . 

Special  investigation. 


Total,  . 
Unexpended  balance, 


Recapitulation. 
RegvUar  Appropriations, 


$773  15 

96  64 

1  34 

10  83 

11  50 

30  00 

$923  46 

76  54 

$1,000  00 


Appropri»> 
tion. 


Expended. 


For  the  Divimon  of  Administration, 

For  the  Diyision  of  Hygiene, 

For  the  Division  of  Communioable  Diseases,      .... 
For  the  prevention  of  ophthalmia  neonatorum,  .        .        .        . 

For  the  Division  of  Food  and  Drugs, 

For  the  production  and  distribution  of  antitoxin  and  vaccine,   . 

For  water  supply  and  sewage  disposal 

For  the  State  Examiners  of  Plumbtfs 

Totals 


128,000  00 
24,600  00 
66.8M00 

1,000  00 
88,000  00 
40.000  00 
60,800  00 

4,800  00 


$268,060  00 


120.022  81 
28.861  71 
69,828  10 
076  63 
82,428  46 
40.284  18 
64,408  26 
4,685  84 


8242.284  66 


Special  Appropriations, 


For  the  prevention  and  suppression  of  syphilis,  balance  from  1017,   . 

85,068  02 

85,067  97 

For  the  prevention  and  suppression  of  venereal  diseases 

30,000  00 

19,609  991 

For  report  of  a  plan  for  the  disposal  of  sewage  in  the  town  of  Ayer,  . 

800  00 

747  87 

For  the  investigation  of  Hale's  Brook, 

1.000  00 

928  46 

Totals,                             

836.868  02 

$26,249  29 

1  June  1  to  November  80. 


EUGENE   R.  KELLEY, 

Commissioner  of  Health. 


SUPPLEMENT. 


[87] 


Division  of  Sanitary  Engineering. 


X.  H.  GooDNOUGH,  Director. 


[W] 


EEPORT  OF  DIVISION  OF  SANITARY  ENGINEERING. 


During  the  past  year  the  work  of  the  Division 'has  been  greatly 
hampered  by  the  fact  that  nearly  all  of  its  engineering  force  entered 
the  military  service  of  the  United  States,  a  total  of  nineteen  in  all  hav- 
ing entered  the  service  directly  from  this  Division,  leaving  but  three 
engineers  formerly  connected  with  the  Department  to  carry  on  its 
work.  It  has  been  practicable,  however,  to  secure  the  assistance  of 
one  or  two  experienced  engineers  not  within  the  draft  age  to  aid  in 
carrying  out  the  work  of  the  Division  in  the  oversight  and  care  of  in- 
land waters,  and  advising  cities,  towns  and  others  relative  to  water 
supplies,  drainage,  sewerage  and  matters  relating  thereto. 

The  applications  for  advice  received  by  the  Department  for  the 
approval  of  plans  for  water  and  sewerage  works  during  the  past  year 
have  numbered  147,  the  same  as  in  the  previous  year.  Of  these  appli- 
cations, 40  were  in  relation  to  public  water  supplies,  60  to  private 
water  supplies,  3  to  sources  of  ice  supply,  22  to  drainage,  sewerage  and 
sewage  disposal,  7  to  pollution  of  streams  and  15  to  miscellaneous 
matters. 

Very  little  work  has  been  undertaken  by  cities  and  towns  during  the 
year  in  the  introduction  and  extension  of  water  supplies  and  sewerage 
systems,  and  that  only  in  cases  of  emergency;  but  an  unusual  num- 
ber of  applications  has  been  received  relative  to  the  water  supply  and 
sanitation  of  military  and  other  camps. 

General  Water  Supply  Situation  and  Necessity  for  Present 
Action  for  the  Protection  and  Development  of  Available 
Additional  Sources. 

Some  twenty-five  years  have  elapsed  since  the  investigations  with 
reference  to  a  metropolitan  water  supply  were  begun  by  this  Depart- 
ment under  direction  of  the  Legislature,  and  the  works  then  recom- 
mended and  subsequently  constructed  have  now  been  in  use  for  many 
years.  They  were  designed  on  broad  lines  suited  to  meet  the  needs  of 
the  metropolitan  district  as  then  created,  and  capable  of  a  gradual  de- 
velopment to  serve  the  areas  for  which  they  were  intended  to  provide 
for  a  very  long  time  in  the  future.  These  works  are  serving  their  pur- 
pose admirably,  are  providing  a  most  excellent  water  supply  in  ample 
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quantity  at  a  very  reasonable  cost,  and  are  capable  of  great  extension 
to  meet  future  needs  at  a  moderate  outlay  as  compared  with  the  cost 
of  the  original  works,  thus  insuring  to  this  district,  if  future  manage- 
ment shall  be  like  the  past,  an  ample  supply  of  excellent  water  at  a 
gradually  diminishing  cost. 

In  the  years  that  have  elapsed  since  the  metropolitan  district  was 
established,  other  municipalities,  both  in  its  immediate  neighborhood 
and  elsewhere,  hsTve  reached  the  point  where  their  local  water  supplies 
are  either  unsatisfactory  or  unsuited  to  much  further  development 
than  that  which  will  meet  the  needs  of  the  immediate  future,  and  the 
question  of  providing  water  in  many  of  these  areas  is  rapidly  becoming 
a  serious  one.  In  certain  of  these  districts  there  are  sources  which 
appear  capable  of  development  into  excellent  water  supplies  at  moder- 
ate expense,  if  set  apart  for  such  use  in  reasonable  season,  but  which 
may  become  objectionable  on  account  of  cost  or  for  other  reasons  if 
their  acquisition  is  too  long  delayed. 

Prominent  among  these  districts  is  a  large  area  in  southeastern 
Massachusetts,  comprised  chiefly  within  the  watershed  of  the  Taunton 
River  and  certain  small  watersheds  adjacent  thereto,  draining  southerly 
into  the  sea  and  containing  the  cities  of  New  Bedford,  Fall  River  and 
Taunton,  to  which  attention  has  already  been  called  in  a  previous  re- 
port. Throughout  the  greater  part  of  this  region  the  conditions  for 
obtaining  municipal  water  supplies  of  large  capacity  with  reasonable 
economy  are  quite  unfavorable.  The  streams  for  the  most  part  flow 
through  wide,  flat  valleys,  occupied  largely  by  swamps,  and  the  con- 
tour of  the  ground  is  unfavorable  for  the  construction  of  reservoirs  of 
large  capacity  suitable  for  the  storage  of  water  for  municipal  uses;  but 
this  area  contains  two  groups  of  remarkable  natural  storage  reservoirs, 
one,  the  Lakeville  ponds,  so  called,  in  the  watershed  of  the  Nemasket 
River,  covering  an  area  of  5,867  acres,  and  the  other,  the  Watuppa 
ponds,  in  the  city  of  Fall  River,  covering  an  area  of  4,337  acres.  From 
the  former  group  of  lakes  the  cities  of  New  Bedford  and  Taunton  ob- 
tain their  water  supplies  at  the  present  time,  while  the  northerly  part 
of  the  latter  group  supplies  the  city  of  Fall  River.  For  the  protection 
of  their  water  supplies  these  cities  have  from  time  to  time  acquired 
lands  about  their  sources  which  now  amount  in  the  aggregate  to  a  very 
large  area,  but,  while  some  of  the  sources  are  well  protected  in  this 
way,  others  remain  open  to  settlement,  and,  unless  the  control  of  these 
sources  is  secured  in  the  immediate  future,  it  may  become  impracticable 
to  protect  them  thoroughly  at  reasonable  cost.  Under  these  condi- 
tions, the  municipalities  in  this  region,  or  some  of  them,  may  be  forced 
to  use  polluted  or  inferior  waters,  depending  for  the  improvement  of 
such  waters  and  the  protection  of  the  public  health  upon  filtration  or 
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such  other  treatment  as  may  be  found  necessary;  or  it  may  be  neces- 
sary to  supply  water  in  these  regions  from  other  sections  of  the  State. 
It  seems  miost  important  to  determine  in  the  immediate  future  upon 
some  plan  to  be  followed  in  developing  water  supply  in  this  region, 
whether  by  securing  control  of  these  lakes  or  otherwise,  and  to  deter- 
mine, also,  whether  it  may  be  practicable  to  allow  the  use  of  these  great 
ponds  or  a  part  of  them,  for  a  time  at  least,  by  the  public  for  boating 
and  fishing. 

In  the  extreme  northeastern  section  of  the  State  the  populous  valley 
of  the  Merrimack  River  presents  already  a  number  of  serious  water 
supply  problems.  Included  in  this  valley  are  the  cities  of  Lowell, 
Lawrence,  Methuen,  Haverhill  and  Newburyport  and  a  number  of 
populous  towns,  the  aggregate  population  of  the  municipalities  in  the 
valley  which  border  the  river  or  are  situated  in  its  neighborhood 
amounting  by  the  census  of  1915  to  329,536.  With  the  exception  of 
Groveland,  which  is  supplied  with  water  from  the  Haverhill  system, 
all  of  these  cities  and  towns  maintain  independent  water  supplies  from 
local  sources.  The  city  of  Lawrence  obtains  its  water  supply  from  the 
Merrimack  River  after  filtration,  but  the  supply  is  considered  objec- 
tionable from  several  points  of  view,  and  the  city  has  under  considera- 
tion a  plan  for  developing  a  new  water  supply  from  sources  independent 
of  the  river,  which  would  require  a  very  large  outlay.  The  city  of 
Lowell  has  supplied  itself  for  many  years  with  ground  waters  obtained 
in  two  widely  separated  areas,  one  located  on  the  northerly  side  of  the 
Merrimack  River  west  of  the  city,  and  the  other  in  the  valley  of  River 
Meadow  Brook.  The  ground  water  obtained  near  the  Merrimack 
River  is  objectionable  on  account  of  the  presence  of  an  excess  of  iron 
and  manganese,  and  extensive  works  have  recently  been  constructed 
for  the  treatment  and  purification  of  the  water  from  this  source.  The 
water  obtained  from  the  valley  of  River  Meadow  Brook  south  of  the 
city  contains  an  excessive  quantity  of  carbonic  acid,  and  acts  strongly 
upon  the  lead  service  pipes  through  which  it  is  delivered  to  consumers. 
A  serious  epidemic  of  lead  poisoning  resulted  from  the  use  of  this 
water  several  years  ago,  and  the  city  has  been  warned  to  discontinue 
its  use,  unless  the  water  is  so  treated  as  to  remove  the  substances 
which  act  most  seriously  upon  lead  pipes.  The  city  has  found  it  im- 
practicable in  recent  years  to  provide  sufficient  water  without  using 
this  supply,  but  treatment  works  have  not  yet  been  provided.  The 
water  supply  of  Methuen  is  inadequate  and  unsatisfactory,  nor  does 
there  appear  to  be  a  suitable  source  available  for  this  city,  unless  in 
conjunction  with  one  of  its  neighbors.  The  quality  of  the  water  sup- 
plied in  Amesbury  is  objectionable,  while  the  water  supplies  of  some 
of  the  other  municipalities  are  apparently  incapable  of  further  economic 
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development.  The  question  of  additional  grants  of  water  supply 
sources  in  this  region  will  undoubtedly  soon  come  up,  and  the  best 
interests  of  all  require  a  thorough  study  of  the  water  supply  needs 
of  the  whole  valley  before  special  rights  are  granted  in  any  of  the 
limited  number  of  sources  that  remain  available  for  water  supply  uses 
in  this  region. 

Another  district  in  which  the  water  supply  situation  has  again  be- 
come serious  is  in  the  southern  part  of  Essex  County  and  the  region  of 
the  Ipswich  River  valley.  Legislative  rights  to  water  supply  from  the 
Ipswich  River  or  its  tributaries  have  already  been  granted  to  the  cities 
and  towns  of  Reading,  Lynn  including  Saugus,  Peabody,  Danvers  in- 
cluding Middleton,  Salem  and  Beverly,  and  rights  in  this  river  will 
doubtless  eventually  be  required  by  other  towns  in  this  region.  The 
rights  already  granted  in  this  river  are  limited,  and  a  demand  for  their 
extension  is  inevitable.  In  this  case  the  Department  has  already  been 
authorized  to  study  the  problem  of  the  use  of  the  surplus  summer  flow 
of  this  river,  and  a  small  appropriation  was  made  therefor  at  the  last 
session  of  the  Legislature;  but  the  larger  question  of  storage  is  also 
involved,  and  a  further  study  of  the  whole  question  of  water  supply 
development  in  the  territory  depending  upon  this  river  should  be  made 
at  the  earliest  practicable  time  if  it  is  to  be  completed  in  season  to 
meet  the  growing  demand  for  an  increased  water  supply  in  this  district. 

While  the  water  supply  problem  is  most  serious  in  the  districts  al- 
ready mentioned,  similar  questions  have  arisen  or  are  likely  soon  to 
arise  in  other  areas,  which  will  involve  a  thorough  investigation  for 
their  proper  solution.  South  of  the  metropolitan  district  and  along  its 
borders  are  several  towns  in  which  the  water  supplies  are  of  limited 
capacity,  while  in  some  of  them  an  additional  water  supply  is  an 
immediate  need.  This  group  includes  the  towns  of  Norwood,  Canton, 
Braintree,  Weymouth,  Hingham,  Hull,  Cohasset  and  Scituate,  with 
possibly  others  in  the  neighborhood.  Some  of  these  towns  are  included 
within  the  limit  of  ten  miles  from  the  State  House,  within  which  the 
metropolitan  wate^  district  can  supply  water  without  additional  legis- 
lation; but  to  extend  the  metropolitan  water  supply  piecemeal  to  these 
districts  will  involve  a  much  greater  expense  than  would  be  the  case  if 
several  of  them  could  be  supplied  together,  and  it  is  important  to  de- 
termine whether  it  is  best  for  all  of  them  to  develop  local  sources 
further,  either  individually  or  in  groups,  or  whether  any  or  all  of  them 
can  be  supplied  more  economically  and  acceptably  to  all  concerned 
from  the  metropolitan  district.  In  this  region,  also,  the  sources  avail- 
able for  further  development  are  limited,  and  many  of  the  waters  are 
unsatisfactory  for  the  purposes  of  municipal  water  supply. 

One  of  the  chief  sources  of  water  supply  in  the  southwesterly  section 
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of  the  metropolitan  area  is  the  Charles  River  valley,  from  the  lower 
portion  of  which  the  cities  of  Cambridge,  Waltham  and  Newton,  and 
the  towns  of  Weston,  Wellesley,  Brookline,  Needham  and  Dedham, 
obtain  their  water  supplies  at  the  present  time.  In  the  case  of  Cam- 
bridge the  supply  is  obtained  from  storage  reservoirs  on  the  tributary 
stream  known  as  Stony  Brook,  while  all  the  others  obtain  their  water 
supplies  by  means  of  wells  sunk  in  the  extensive  gravel  beds  which 
border  this  river  throughout  the  greater  part  of  this  region.  The 
Cambridge  supply  is  capable  of  further  development,  but  the  maxi- 
mum development  of  which  it  is  capable  will  not  enable  it  to  furnish 
more  than  about  14,400,000  gallons  per  day,  a  quantity  of  water  only 
29  per  cent  in  excess  of  the  amount  used  by  the  city  in  the  twelve 
months  which  ended  with  November,  1918.  Even  this  development 
will  involve  a  very  considerable  outlay.  The  city  of  Waltham  has 
practically  reached  the  limit  of  the  supply  of  good  water  obtainable  in 
the  areas  available  to  that  city  along  Charles  River.  The  city  of 
Newton  is  already  a  part  of  the  metropolitan  water  supply  district 
and  can  use  metropolitan  water  whenever  such  necessity  may  arise.  It 
has  thus  far  obtained  its  supply  from  the  gravel  beds  available  to  the 
city  in  Needham.  The  town  of  Brookline  obtains  its  water  from  the 
region  above  that  used  by  the  city  of  Newton,  but  the  water  is 
affected  by  mineral  matter,  and  a  treatment  works  has  recently  been 
established  to  improve  its  quality.  The  Dedham  Water  Company 
supplies  the  town  of  Dedham  with  water  taken  still  farther  upstream 
than  the  region  in  which  the  Brookline  works  are  situated.  The  water 
supplies  of  Wellesley  and  Needham  are  obtained  from  the  valleys  of 
tributary  streams  in  the  immediate  neighborhood  of  the  main  river, 
while  that  of  Weston  is  obtained  from  the  valley  of  Stony  Brook.  The 
region  from  which  these  water  supplies  are  obtained  borders  the  metro- 
politan district,  and  the  population  is  increasing  quite  rapidly  in  the 
neighborhood  of  many  of  the  areas  from  which  these  water  supplies  are 
drawn.  It  is  obvious  that  there  will  be  increasing  difficulty  in  the 
future  in  securing  in  these  areas  waters  of  satisfactory  purity,  while  the 
supply  is  so  limited  in  some  cases  that  additional  sources  will  soon 
become  necessary. 

North  of  the  metropolitan  water  district  and  adjacent  to  it  are 
Winchester,  Wakefield  and  Woburn,  each  of  which  is  at  present  pro- 
vided with  an  independent  water  supply.  That  of  Winchester  is  of 
satisfactory  quality,  and  the  quantity  is  likely  to  be  sufficient  until  the 
population  of  the  town  becomes  considerably  larger  than  it  is  at  the 
present  time.  In  Woburn,  also,  the  water  supply  is  adequate  for 
present  needs,  though  its  quality  is  affected  somewhat  by  the  popula- 
tion in  the  neighborhood  of  the  sources  of  supply.    In  Wakefield  the 
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water  supply  is  obtained  from  a  lake  adjacent  to  the  thickly  populated 
portion  of  the  town,  and  the  water  in  its  present  condition  is  unsafe 
for  domestic  use. 

There  are  also  other  regions  in  which  the  question  of  water  supply 
requires  careful  study,  especially  in  some  of  the  cities  and  towns  in  the 
region  from  which  the  metropolitan  water  supply  is  obtained.  Part  of 
the  water  supply  of  the  city  of  Worcester  is  obtained  from  a  watershed 
used  by  the  metropolitan  water  district,  and  that  city  is  now  making 
investigations  with  reference  to  securing  an  additional  supply,  of  which 
it  stands  greatly  in  need.  The  question  as  to  whether  that  city  can  best 
be  supplied  from  the  areas  from  which  the  metropolitan  district  now 
takes  its  supply,  or  in  connection  with  the  metropolitan  system,  or 
from  other  sources,  will  soon  come  up  for  consideration,  and  if  the 
metropolitan  sources  appear  to  be  the  best  available,  it  is  not  improb- 
able that,  with  the  addition  of  this  large  city  to  the  draft  upon  the 
system,  coupled  with  the  possible  requirements  of  other  areas,  the 
further  extension  of  the  metropolitan  supply  may  soon  become  neces- 
sary. 

In  view  of  the  conditions  in  many  of  the  districts  of  the  State  as 
indicated  in  the  outline  herein,  it  is  important  that  a  thorough  study 
be  made  of  the  whole  problem  of  water  supply  in  all  portions  of  the 
State,  but  especially  in  the  areas  herein  described,  in  order  that  an 
ample  supply  of  good  water  may  be  made  available  for  the  use  of  the 
inhabitants  at  all  times  and  the  danger  of  shortage  of  water  supply  or 
of  injury  to  the  public  health  from  the  use  of  inferior  water  supplies 
may  be  avoided.  These  questions  are  of  the  utmost  importance.  A 
public  water  supply  under  modern  conditions  is  by  far  the  most  im- 
portant of  all  public  services.  Upon  it  depends  the  means  for  extin- 
guishing fires,  all  too  common  under  our  New  England  conditions  of 
building.  No  article  of  diet  is  as  essential  to  the  health  of  the  indi- 
vidual as  pure  water,  and  none  is  capable  of  causing  more  widespread 
and  serious  injury  to  the  public  health  than  drinking  water  containing 
injurious  substances.  A  pure  water  is  also  most  valuable  for  mechan- 
ical uses  and  for  many  manufacturing  purposes,  and  the  possession  of 
^n  excellent  water  supply  is  a  most  important  asset  to  any  munici- 
pality. The  standing  of  Massachusetts  water  supplies  has  thus  far 
been  high,  and  it  is  important  that  this  standard  be  maintained.  With 
the  rapid  growth  of  population  in  the  metropolitan  district  and  in  other 
great  industrial  areas  in  the  State  the  enlargement  of  local  water  sup- 
plies is  constantly  necessary,  and  the  available  drainage  areas  suited  to 
the  purpose  of  providing  public  water  supplies  are  becoming  measur- 
ably restricted. 

There  will  undoubtedly  arise  in  the  near  future  serious  questions  as 
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to  grants  of  new  sources  of  water  supply  in  many  parts  of  the  State, 
and  the  interests  of  all  concerned  require  that  the  selection  and  devel- 
opment of  new  sources  shall  be  made  in  the  light  of  full  information  as 
to  circumstances  affecting  the  sources  which  are  found  to  be  available 
and  their  appropriateness  for  the  purpose  for  which  their  use  is  pro- 
posed. A  thorough  study  of  the  whole  problem  would  furnish  the 
information  necessary  for  the  selection  of  the  most  appropriate  sources 
of  water  supply  for  the  various  municipalities,  with  due  regard  for  the 
needs  and  interests  of  the  other  cities,  towns  and  persons  which  may  be 
affected  thereby.  Much  information  of  value  in  connection  with  such 
an  investigation,  including  records  of  rainfall,  flow  of  streams,  yield  of 
watersheds,  the  character  of  their  waters  and  means  for  their  protec- 
tion, has  been  accumulated  by  this  Division  in  connection  with  its 
general  oversight  of  inland  waters  under  existing  laws,  and  much  addi- 
tional information  as  to  water  supply  in  a  large  part  of  the  State  has 
been  gathered  by  the  Metropolitan  Water  and  Sewerage  Board  in  an 
experience  of  many  years  in  the  construction,  maintenance  and  opera- 
tion of  the  metropolitan  water  works.  It  would  undoubtedly  be  ad- 
vantageous to  combine  the  two  departments  in  such  an  investigation  as 
is  here  proposed,  thus  making  the  experienced  engineering  staffs  of 
these  departments  available  for  the  general  direction  of  the  work,  and 
it  is  probable  that,  notwithstanding  the  far  greater  number  of  sources 
requiring  careful  consideration  and  the  greater  cost  of  such  work  at 
the  present  time,  an  appropriation  no  greater  than  that  which  was 
necessary  in  connection  with  the  original  metropolitan  water  supply 
investigation  will  be  sufficient  for  the  work.  An  appropriation  of  $50,- 
000  would  probably  be  required  for  carrying  out  the  work  herein  pro- 
posed, which  can  probably  be  completed  within  two  years. 

Water  Supply  op  the  City  of  Lawrence. 

In  the  severe  winter  of  1917-18,  the  filters  of  the  city  of  Lawrence, 
when  operated  to  their  full  capacity  and  supplemented  as  fully  as  pos- 
sible with  auxiliary  supplies  from  Andover  and  North  Andover,  were 
inadequate  for  the  filtration  of  all  of  the  water  required  for  the  supply 
of  the  city,  and  toward  the  end  of  the  winter  the  distributing  reservoir 
which  holds  40,000,000  gallons  became  nearly  exhausted.  It  being 
obvious  from  this  experience  that  with  the  increasing  consumption  of 
water  it  would  be  impracticable  for  the  city  to  obtain  a  sufficient  sup- 
ply during  another  winter  without  increasing  the  capacity  of  the 
filters,  the  Department  took  up  the  matter  with  the  Lawrence  authori- 
ties at  a  conference  on  August  21,  and  on  August  23  sent  a  communi- 
cation to  the  city  urging  the  immediate  covering  of  the  easterly  section 
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of  the  old  filter  already  partially  rebuilt,  and  urging  also  that  the  re- 
mainder of  the  old  filter  be  covered  as  soon  as  practicable  in  the 
coming  season.  The  city  after  some  delay  undertook  the  work  and 
completed  the  covering  of  about  one-third  of  the  old  filter  before  the 
beginning  of  cold  weather.  With  this  additional  filter  capacity,  it  is 
probable  that  an  adequate  supply  of  water  can  be  obtained  by  the  city 
during  the  coming  winter. 

It  has  been  recommended  to  the  city  government  that  it  make  still 
further  provision  for  the  enlargement  of  its  filtration  works  early  in 
1919,  so  as  to  provide  an  ample  supply  of  water  for  the  next  few  years 
and  discontinue  the  purchase  of  water  from  Andover  and  North. 
Andover. 

Further  Water  Supply  from  the  Ipswich  River. 

Under  the  provisions  of  chapter  73  of  the  Resolves  of  the  year  1917, 
the  State  Department  of  Health  is  authorized  to  investigate  and  report 
upon  the  advisability  of  granting  to  the  cities  and  towns  now  having 
authority  to  take  water  from  the  Ipswich  River  for  municipal  uses  the 
additional  authority  to  use  the  surplus  flow  of  said  river  during  the 
months  from  June  to  November,  inclusive,  for  water  supply  purposes. 
A  report  under  this  resolve  was  required  to  be  presented  to  the  Legis- 
lature of  1918,  but  the  sum  appropriated  for  the  purpose  having  been 
found  to  be  inadequate,  the  time  within  which  the  report  should  be 
made  was  extended  to  the  second  Wednesday  in  January  in  the- year 
1919,  and  an  additional  appropriation  was  made  for  the  purpose. 


Sanitary  Protection  of  Public  Water  Supplies. 

The  usual  number  of  eases  have  arisen  during  the  year  in  which  the 
advice  of  the  Department  has  been  sought  relative  to  the  protection  of 
the  purity  of  public  water  supplies. 

Additional  rules  and  regulations  were  established  for  the  protection 
of  the  water  supply  of  Holyoke,  and  rules  were  also  made  for  the  pro- 
tection of  the  new  water  supply  of  Fitchburg  taken  from  Ashby  Reser- 
voir. Amendments  were  made  to  the  rules  at  Haverhill  and  Green- 
field. 

Early  in  the  year  a  decision  was  handed  down  by  the  Supreme  Court 
in  a  case  relating  to  fishing  in  a  public  water  supply  in  violation  of  the 
rules  and  regulations  of  the  State  Department  of  Health,  which  has  an 
important  bearing  upon  the  protection  of  public  water  supplies.  The 
decision  is  as  follows :  — 


No.  34.]     DIVISION  OF  SANITARY  ENGINEERING.  49 


Water  Supply  —  Prohibition  of  Fishing  by  Municipalities  within  Pouce 

Power  in  Order  to  maintain  Purity  of  Water. 

Ruoo,  C.J.  This  is  a  complaint  charging  the  defendant  with  going  upon  the 
ice  of  Crystal  Lake  and  fishing  therein  without  a  written  permit  of  the  water 
commissioners  of  the  city  of  Haverhill,  in  violation  of  rules  and  regulations  of 
the  State  Board  of  Health.  The  pertinent  part  of  the  regulation  of  the  State 
Board  of  Health  is  as  follows ;  — 

No  person  shaU.  .  .  .  unless  permitted  by  a  written  permit  of  the  board  of  water 
commissionera  of  the  city  of  HaverhiU,  fish  in  .  .  .  Crystal  Lake.  ...  so  called,  in  the 
city  of  HaverhiU.  .  .  .  said  lakes  .  .  .  being  used  by  said  city  as  sources  of  water  supply. 

The  regulation  was  passed  pursuant  to  R.  L.,  c.  75,  §  113,  as  amended  by  St. 
1907,  c.  467,  §  1,  which  empowers  the  State  Board  of  Health  to  "make  rules  and 
regulations  to  prevent  the  pollution  and  to  secure  the  sanitary  protection,  of  all 
such  waters  as  are  used  as  sources  of  water  supply,"  with  power  to  delegate  the 
granting  or  withholding  of  permits  to  water  commissioners,  subject  to  investi- 
gation and  revision  by  way  of  appeal  to  the  Board  itself. 

The  delegation  by  the  Legislature  of  the  right  to  make  rules  and  regulations 
is  within  its  power.  Commonwealth  v.  Sisson,  189  Mass.  247;  Commonwealth 
V.  Kingsbury,  199  Mass.  542.  The  case  at  bar  thus  is  distinguished  from  Com- 
monwealth V.  Staples,  191  Mass.  384,  where  no  power  of  delegation  was  conferred 
by  the  statute  there  under  consideration.  The  power  of  revising  the  conduct 
of  the  water  commissioners  reserved  to  the  State  Board  of  Health  by  the  statute 
avoids  the  difficulty  of  vesting  an  untrammelled  discretion  in  a  subordinate 
board  or  officer,  which  was  held  fatal  to  the  ordinance  before  the  court  in  Com- 
monwealth V.  Maletsky,  203  Mass.  241.  Goldstein  v,  Connor,  212  ^^lass.  57; 
Stevens,  Landowner,  228  Mass.  368.  The  regulation  passed  by  the  State  Board 
of  Health,  in  pursuance  of  the  statutory  authority,  prohibiting  fishing  upon  a 
body  of  water  used  as  source  of  water  supply  for  a  municipality,  cannot  be 
pronounced  unreasonable.  It  requires  no  discussion  to  demonstrate  that  the 
preservation  of  the  purity  of  the  water  supply  for  the  domestic  uses  of  the  people 
is  within  the  police  power.  The  absolute  prohibition  of  fishing  upon  such  a 
source  of  supply  could  not  be  said  to  be  unreasonable  under  the  circumstances 
here  disclosed.  It  is  not  irrational  for  a  public  board  to  deem  it  likely  or  possible 
that  sources  of  contamination  and  germs  of  disease  might  have  a  causal  connec- 
tion with  the  presence  of  fishermen  upon  the  ice  or  waters  of  a  supply  of  drinking 
water.  Nelson  v.  State  Board  of  Health,  186  Mass.  330;  Sprague  v.  Minor,  195 
Mass.  581.  The  case  of  Austin  v.  Murray,  16  Pick.  121,  upon  which  the  defendant 
relies,  is  quite  distinguishable. 

Exceptions  overruled. 

Feb.  9,  1918. 
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Examination  of  Domestic  Water  Supplies. 

Under  the  provisions  of  chapter  90  of  the  Resolves  of  the  year  1917, 
the  State  Department  of  Health  is  authorized  to  make  sanitary  exami- 
nations of  water  supplies  used  for  domestic  purposes  and  obtained  from 
other  sources  than  the  public  water  supply  systems,  including  chemical 
and  bacterial  analyses  of  the  water  when  necessary.  The  Department 
is  also  required  to  advise  as  to  the  location  of  new  domestic  water 
supplies  and  the  protection  of  such  supplies  in  a  manner  similar  to 
that  now  required  with  reference  to  public  water  supplies. 

Under  this  resolve  thirty-five  sources  of  water  supply  were  examined 
during  the  year,  many  of  which  were  found  so  badly  polluted  as  to  be 
unfit  for  use.  This  work  is  a  valuable  one  for  the  protection  of  health, 
especially  in  thickly  settled  communities  where  there  is  no  public  water 
supply,  and  it  is  recommended  that  the  work  be  continued. 


Analyses  of  the  Water  of  Public  Water  Supplies. 
Averages  of  Chemical  Analyses  of  Surface-Avater  Sources  for  the  Year  1918. 

[Parts  in  100,000.] 


1 

Residue  on  Evapo- 
ration. 

AXVLOHUk.. 

■ 

§ 

Source. 

1 

ALBUM  INOI1>. 

City  or  Town. 

■ 

1 

OQ 

• 

i 

c 
1 

Metropolitan  Water 
District. 

Wachusett  Reservoir,  upper  end , 
Wachusett  Reservoir,  lower  end. 

.26 
.14 

4.17 
3.21 

.0027 
.0024 

.0149 
.0121 

.0023 
.0014 

.32 

.29 

1.3 

1.1 

Sudbury  Reservoir,     . 

.17 

3.70 

.0033 

.0146 

.0025 

.32 

1.3 

Fraxningham  Reservoir  No 

.3,    . 

.18 

3.84 

.0030 

.0164 

.0082 

.32 

1.4 

Hopkinton  Reservoir, 

.54 

4.09 

.0037 

.0217 

.0034 

.37 

1.3 

Ashland  Reservoir, 

.61 

4.32 

.0035 

.0243 

.0030 

.37 

1.4 

Framinicham  Reservoir  No 

.2,    . 

.60 

5.13 

.0050 

.0266 

.0035 

.44 

1.6 

Lake  Cochituate, 

•10 

6.41 

.0029 

.0262 

.0070 

.73 

2.5 

Chestnut  Hill  Reservoir, 

.18 

3.68 

.0022 

.0144 

.0022 

.33 

1.4 

Weston  Reservoir, 

.17 

3.52 

.0027 

.0167 

.0037 

.33 

1.4 

Spot  Pond 

.12 

3.66 

.0018 

.0169 

.0032 

.35 

1.4 

Tap  in  State  House,    . 

.18 

3.88 

.0018 

.0155 

.0028 

.33 

1.5 

Tap  in  Revere,    . 

.10 

3.81 

.0016 

.0139 

.0019 

.83 

1.5 

Tap  in  Quincy,    . 

.16 

3.72 

.0013 

.0118 

.0011 

.83 

1.4 

i^bin«ton,        r 

Big  Sandy  Pond. 

.12 

3.68 

.0034 

.0144 

.0013 

.79 

1.1 

Adams,    .        . 

Dry  Brook, 

.25 

8.14 

.0050 

.0143 

.0024 

.15 

5.1 

Bassett  Brook,     . 

.06     4.34 

.0020 

.0071 

.0011 

.13 

2.5 
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Avenges  of  Chemical  Analyses  of  Surfaee-water  Sources,  etc.  —  Continued, 


{Parte  in  100.000.1 

Source. 

• 

1 

Residue  on  Evapo- 
ration. 

AiiMomA. 

t 

• 

1 

ALDtmiKom. 

CiTT  OR  Town. 

• 

1 

1 

• 

1 

Ambent, 

Amethyst  Brook  kirgo  reaervoir. 

.46 

8.06 

.0035 

.0179 

.0034 

.20 

1.0 

Amethyst  Brook  small  reaervoir, 

.10 

3.39 

.0066 

.0163 

.0041 

.21 

0.8 

Andorer, 

Haiesett's  Pond.  .... 

.15 

4.18 

.0028 

.0187 

.0038 

.40 

1.6 

A^bnmham, 

Upper  Naukeeg  Lake, 

.06 

2.39 

.0018 

.0116 

.0011 

.16 

0.7 

Aghfidd, 

Bear  Swamp  Brook,    . 

.» 

5.83 

.0043 

.0123 

.0006 

.18 

2.9 

Athol,     . 

PfaiUipaton  Reservoir. 

.39 

3.97 

.0035 

.0261 

.0082 

.19 

1.2 

Buckman  Brook  Reservoir. 

.22 

3.88 

.0078 

.0206 

.0031 

.17 

1.0 

Inlet  of  FUter 

.86 

4.77 

.0006 

.0302 

.0062 

.18 

1.2 

Outlet  of  Filter,  .... 

.75 

4.74 

.0076 

.0243 

- 

.18 

1.4 

Barre, 

Reservoir. 

.17 

4.62 

.0056 

.0171 

.0035 

.29 

1.8 

Bbndford.       . 

Freeland  Brook,  .... 

.06 

3.67 

.0008 

.0051 

.0003 

.23 

1.7 

Brockton, 

Silver  Lake,         .... 

.10 

3.54 

.0026 

.0138 

.0033 

.66 

0.8 

Csmbridge,     . 

Lower  Hobbe  Brook  Reeervoir, 

.16 

6.64 

.0061 

.0235 

.0038 

.50 

2.4 

Stony  Brook  Reservoir, 

.38 

6.89 

.0053 

.0245 

.0040 

.59 

2.4 

Fresh  Pond,         .... 

.22 

6.96 

.0098 

.0263 

.0066 

.64 

2.7 

Cheshire. 

Thunder  Brook,  .... 

.04 

10.35 

.0013 

.0045 

.0003 

.12 

8.7 

Kitchen  Brook,   .... 

.01 

7.65 

.0008 

.0039 

.0002 

.08 

6.2 

Cheater.  . 

Austin  Brook  Reservoir,     . 

.13 

4.60 

.0054 

.0266 

.0092 

.13 

2.0 

Chioopee. 

Morton  Brook 

.08 

3.90 

.0008 

.0051 

.0007 

.16 

1.3 

Cooley  Brook.     .... 

.28 

4.32 

.0055 

.0114 

.0039 

.15 

1.3 

Colraln.  . 

McClellan  Reeervoir,  . 

.03 

7.05 

.0042 

.0100 

.0006 

.09 

4.3 

Coneord, 

NagocPond,       .... 

.03 

2.71 

.0019 

.0147 

.0018 

.40 

0.9 

Didton.  . 

Kgypt  Brook  Reservoir, 

.20 

2.80 

.0031 

.0115 

.0013 

.09 

1.2 

Cady  Brook 

.21 

4.38 

.0013 

.0101 

.0008 

.10 

2.3 

DanvevB, 

Middleton  Pond, 

.47 

4.56 

.0023 

.0240 

.0030 

.43 

1.7 

DMTfidd  (South),  . 

Roaring  Brook 

.14 

7.60 

.0013 

.0042 

.0002 

.22 

4.1 

Egremont  (South), 

Goodale  Brook,   .... 

.02 

4.67 

.0005 

.0041 

.0003 

.13 

2.5 

FamUrw.     .       . 

North  Watuppa  lAke, 

.14 

4.05 

.0030 

.0192 

.0030 

.62 

1.0 

Long  Pond 

.02 

3.73 

.0018 

.0117 

.0015 

1.05 

0.4 

Fitehburc, 

Meetinghouse  Pond,    . 

.06 

8.32 

.0059 

.0161 

.0026 

.19 

1.0 

Scott  Reservoir 

.12 

3.14 

.0063 

.0148 

.0032 

.22 

0.9 

Wachusett  Lake. 

.11 

2.81 

.0049 

.0138 

.0015 

.20 

1.0 

Falulab  Brook,    .... 

.24 

3.31 

.0066 

.0229 

.0046 

.22 

0.8 

Gardner. 

Crystal  Lake 

.10 

5.12 

.0025 

.0143 

.0031 

.32 

2.1 
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Averages  of  Chemical  Analyses  of  Surface-water  Sources,  etc.  —  Continued. 

[Puta  in  100,000.1 


1 

Residue  on  Evapo- 
ration. 

Ammonia. 

a 

1 

O 

Source. 

1 

ALBUMIXOID. 

City  on  Town. 

« 

1 

GO 

• 

1 

c 

1 

CslouceBter, 

Dike's  Brook  Reservoir,     . 

.35 

3.72 

.0055 

.0171 

.0021 

.81 

0.6 

Wallace  Reservoir, 

.59 

4.81 

.0045 

.0252 

.0068 

.95 

0.5 

Haskell  Brook  Reservoir,    . 

.24 

3.88 

.0020 

.0147 

.0035 

.82 

0.5 

Great  Baninston,  . 

East  Mountain  Reservoir,  . 

.13 

5.82 

.0026 

.0109 

.0018 

.12 

4.1 

Green  River, 

.00 

10.84 

.0007 

.0043 

.0005 

.14 

9.1 

Great     Barrinston 

(Houaatonic). 
Greenfield, 

Long  Pond, 

Glen  Brook  Lower  Reservo 

ir,     . 

.10 
.01 

9.95 
5.53 

.0056 
.0032 

.0222 
.0067 

.0023 
.0011 

.16 
.15 

6.9 
3.0 

Hatfield. 

Running  Gutter  Brook  Reservoir 

,    .08 

5.65 

.0014 

.0068 

.0007 

.23 

2.5 

Haverhill, 

Johnson's  Pond 

.17 

4.94 

.0019 

.0184 

.0013 

.51 

2.4 

Crystal  Lake, 

.19 

4.87 

.0044 

.0278 

.OOSO 

.43 

1.8 

Kenoca  I.Ake, 

.21 

5.54 

.0025 

.0244 

.0045 

.46 

2.4 

Lake  Saltonstall, 

.16 

6.56 

.0074 

.0213 

.0042 

.65 

2.9 

Lake  Pentucket, 

.16 

5.38 

.0038 

.0251 

.0060 

.58 

2.3 

Millvale  Reservoir, 

.48 

6.23 

.0034 

.0251 

.0053 

.41 

2.3 

Hingham, 

Accord  Pond, 

.22 

3.42 

.0025 

.0169 

.0016 

.60 

0.5 

Hinsdale, 

Reser^'oir,    . 

.19 

2.32 

.0021 

.0144 

- 

.13 

0.7 

Holyoke, 

Whiting  Street  Reservoir, 

.09 

4.84 

.0056 

.0154 

.0030 

.23 

2.6 

Fomer  Reservoir, 

.35 

4.21 

.0043 

.0147 

.0030 

.17 

1.5 

Wright  and  Ashley  Pond, 

.15 

4.08 

.0067 

.0180 

.0026 

.19 

2.6 

High  Service  Reservoir, 

.15 

3.95 

.0064 

.0160 

.0023 

.20 

1.6 

White  Reservoir, 

.26 

3.76 

.0069 

.0213 

.0049 

.16 

1.6 

Hudeon, 

Gates  Pond, 

.08 

3.35 

.0033 

.0158 

.0018 

.28 

1.6 

Ipswich,  . 

Dow's  Brook  Reservoir, 

.29 

5.77 

.0033 

.0219 

.0025 

.76 

1.9 

Lawrence, 

Merrimack  River,  filtered, 

.34 

6.24 

.0071 

.0095 

- 

.50 

1.3 

Lee, 

Codding  Brook  Upper  Reservoir, 

.11 

5.70 

.0085 

.0117 

.0025 

.14 

2.1 

Codding  Brook  Ix>wer  Reservoir, 

.13 

4.52 

.0013 

.0009 

.0013 

.13 

3.1 

Basin  Pond  Brook, 

.58 

5.00 

.0018 

.0180 

.0022 

.10 

1.5 

Lenox.     . 

Reservoir,    . 

.08 

7.32 

.0017 

.0078 

.0014 

.14 

6.5 

Leominster,    . 

Morse  Reservoir, 

.22 

3.13 

.0069 

.0226 

.0039 

.22 

0.5 

Hajmes  Reservoir, 

.38 

3.27 

.0260 

.0380 

.0122 

.21 

0.6 

Fall  Brook  Reservoir. 

.13 

2.69 

.0029 

.0147 

.0017 

.21 

0.7 

Lincoln,  . 

Sandy  Pond, 

.12 

8.88 

.0090 

.0204 

.0055 

.42 

1.3 

Cooley  Brook,     . 

.18 

5.64 

.0026 

.0006 

.0028 

.27 

2.6 

Lynn,             • 

Birch  Reservoir, 

.22 

4.65 

.0094 

.0207 

.0027 

.09 

1.7 
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Averages  of  Chemical  Analyses  of  Surface-water  SourceSy  etc.  —  Continued. 


rParts  in  100.000.] 


City  or  Town. 


Source. 


Lynn — Com.,  . 


Marlborough*  . 


MiUord*  . 


Nantu^et,     . 
K««r  Bedford, 

North  Adams, 

Northampton, 

North  Andover, 
Northboroush, 
Northbridge,  . 
North  Brookfield.  . 

Northfield, 
Orang6,   . 
Pafanor,  . 
Peabody, 


•  • 


Pittfifield. 


Plymouth. 
Randolph, 


Breed's  Reservoir. 
Walden  ReBervoir, 
Hawkes  Reservoir, 
Gravel  Pond, 
Lake  llHlliams,    . 
Millham  Brook  Reservcnr, 
White  Pond, 
Charles  River,  filtered, 
lake  Pleasant,    . 
Wannaoomet  Pond,     . 
little  Qttittaoas  Pond. 
Great  Quittaoas  Pond, 
Notch  Brook  Reservoir, 
Beaman  Reservoir, 
Middle  Reservoir, 
Mountain  Street  Reservoir, 
Great  Pond, 
Lower  Reservoir, 
Cook  Allen  Reservoir, 
Doane  Pond, 
North  Pond, 
Reservoir,    . 
Reservoir,    . 
Lower  Reservoir, 
Spring  Pond, 
Suntaug  lAke,     . 
Ashley  Brook, 
Hathaway'  Brook, 
Mill  Brook,  . 
Sacket  Brook, 
Famham  Reservoir,    . 
Little  South  Pond,      . 
Great  South  Pond, 
Great  Pond, 


.41 
.ftS 
.83 
.11 
.14 
.43 
.42 
.20 
.06 
.12 
.33 
.42 
.06 
.06 
.22 
.09 
.14 
.86 

!oo 

.42 

.48 
.18 
.12 
.18 
.32 
.06 
.18 
.05 
.48 
.08 
.52 
.05 
.04 
.41 


i 

I 


5.24 
6.08 
7.15 
4.42 
4.96 
6,16 
3.87 
6.87 
2.53 
7.17 
3.50 
4.04 
8.05 
7.50 
4.51 
4.32 
4.64 
5.02 
2.96 
8.73 
3.53 
3.73 
3.48 
4.09 
6.97 
5.87 
5.85 
0.55 
5.23 
7.64 
5.02 
3.21 
3.23 
4.42 


AmcoNiA. 


ALBUXINOm. 


1 


•8 

I 

00 


.0152 

.0317 

.0066 

.0265 

.0102 

.6338 

.0184 

.0189 

.0026 

.0211 

.0055 

.0289 

.0012 

.0140 

.0011 

.0009 

.0019 

.0099 

.0013 

.0194 

.0033 

.0212 

.0023 

.0205 

.0024 

.0072 

.0044 

.0100 

.0026 

.0187 

.0019 

.0100 

.0032 

.0219 

.0082 

.0311 

.0007 

.0042 

.0059 

.0382 

.0051 

.0522 

0009 

.0073 

.0024 

.0080 

.0061 

.0153 

.0108 

.0246 

.0070 

.0220 

.0054 

.0173 

.0024 

.0089 

.0026 

.0202 

.0024 

.0080 

.0040 

.0223 

.0017 

.0192 

.0034 

.0193 

.0025 

.0159 

.0057 
.0041 
.0060 
.0027 
.0025 
.0041 
.0017 

.0014 
.0061 


.0026 
.0016 
.0016 
.0024 
.0021 
.0032 
.0087 
.0006 
.0122 
.0225 
.0003 
.0005 
.0050 
.0069 
.0046 
.0024 
.0013 
.0032 
.0011 
.0027 
.0031 
.0023 
.0030 


S 


.60 
.77 
.90 
.86 
.60 
.46 
.32 
.37 
.18 

2.30 
.58 
.59 
.10 
.09 
.18 
.12 
.50 
.37 
.22 
.20 
.22 
.15 
.12 
.18 
.87 

1.23 
.12 
.14 
.14 
.14 
.14 
.69 
.69 
.59 


2.0 
2.1 
2.8 
1.2 
1.9 
1.6 
1.1 
2.7 
0.8 
1.5 
1.0 
1.0 
6.2 
4.5 
1.8 
2.0 
2.0 
1.5 
0.8 
1.1 
0.9 
1.4 
1.2 
1.2 
2.6 
2.8 
3.0 
6.0 
2.4 
5.8 
1.9 
0.3 
0.3 
0.8 
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Averages  of  Chemical  Analytea  of  Swrface-tvater  Sources,  etc.  —  Concluded. 

[Parts  in  100,000.1 


• 

1 

Residue  on  Evapo- 
ration. 

Ammonia. 

Chlorine. 

Source. 

1 

▲LBUMINOD. 

City  ob  Toitn. 

■ 

1 

• 

•V 
QQ 

• 

1 

1 

Rockport, 

Cape  Pond,         .... 

.54 

11.55 

.0147 

.0407 

.0135 

4.15 

2.2 

Ruaaell,  . 

Black  Brook, 

.18 

4.32 

.0008 

.0122 

.0028 

.17 

1.7 

Rutland, 

Muschopauge  lAke,     . 

.07 

2.76 

.0028 

.0181 

.0066 

.32 

1.1 

Salem,     .       . 

Wenham  Lake,    . 

.87 

7.21 

.0121 

.0252 

.0050 

.92 

2.2 

Longham  Reservoir, 

1.29 

7.84 

.0250 

.0501 

.0143 

1.00 

1.8 

Shelburne, 

FoK  Brook,  . 

.07 

5.85 

.0009 

.0051 

.0004 

.12 

3.6 

Southbridge,  . 

Hatchet  Brook  Reservoir  No.  3, 

.18 

3.21 

.0038 

.0169 

.0024 

.20 

1.0 

Hatchet  Brook  Reservoir  No.  4, 

.^ 

2.84 

.0044 

.0218 

.0028 

.21 

0.9 

South  Hadley, 

Leaping  Well  Reservoir,      . 

.08 

3.07 

.0093 

.0169 

.0061 

.18 

1.0 

Buttery  Brook  Reservoir,  . 

.11 

4.50 

.0086 

.0123 

.0025 

.33 

1.1 

Spenoer,  . 

Shaw  Pond 

.00 

2.65 

.0023 

.0153 

.0010 

.23 

1.1 

Springfield,     . 

Westfield  Little  River,  filtered.  . 

.20 

3.72 

.0014 

.0082 

- 

.16 

1.4 

Stookbridse,   . 

LakeAveric,        .        .        .        . 

.12 

7.42 

.0015 

.0173 

.0024 

.10 

4.0 

Stoughton,      . 

Muddy  Pond  Brook,  . 

.22 

3.08 

.0013 

.0135 

.0033 

.89 

0.0 

Taunton, 

Assavompeett  Pond,  . 

.22 

3.83 

.0045 

.0180 

.0041 

.52 

0.& 

Elder's  Pond 

.14 

3.86 

.0032 

.0173 

.0021 

.51 

0.9 

Wakefield.       . 

Crystal  Lake,      .... 

.21 

6.48 

.0114 

.0273 

.0034 

.83 

2.0 

Wareham  (Onset) ,  . 

Jonathan  Pond,  .... 

.03 

2.84 

.0010 

.0094 

.0012 

.69 

0.5 

Wayland, 

Snake  Brook  Reservoir, 

.76 

4.63 

.0093 

.0432 

.0065 

.35 

1.3 

Weetfield, 

Montgomery  Reservoir, 

.34 

3.59 

.0042 

.0159 

.0016 

.14 

1.1 

Tillotson  Brook  Reservoir, 

.16 

3.20 

.0052 

.0105 

.0025 

.16 

1.1 

West  Springfield,    . 

Bear  Hole  Brook,  filtered,  . 

.02 

9.40 

.0022 

.0045 

- 

.19 

3.0 

Weymouth,     . 

Great  Pond,        .... 

1.04 

4.02 

.0032 

.0216 

.0030 

.47 

0.6 

Williamsburg, 

Reservoir,    . 

.12 

4.80 

.0006 

.0076 

.0000 

.12 

2.0 

WiUiamstown, 

Reservoirs,  . 

.04 

8.35 

.0011 

.0061 

.0008 

.11 

5.0 

Winchester,     . 

North  Reservoir, 

.12 

3.79 

.0041 

.0164 

.0032 

.44 

1.5 

South  Reservoir, 

.00 

3.77 

.0034 

.0161 

.0041 

.39 

1.4 

Middle  Reservoir, 

.17 

3.61 

.0046 

.0223 

.0037 

.45 

1.5 

Worcester, 

Bottomly  Reservoir, 

.24 

3.85 

.0065 

.0172 

.0028 

.28 

1.6 

Kent  Reservoir,  . 

.19 

3.22 

.0036 

.0159 

.0025 

.24 

1.5 

Leicester  Reservoir.    , 

.lA 

3.37 

.0061 

.0157 

.0021 

.21 

1.2 

Mann  Reservoir, 

.16 

8.72 

.0025 

.0137 

.0015 

.24 

1.4 

Upper  Holden  Reservoir,   . 

.14 

3.83 

.0036 

.0129 

.0018 

.23 

1.1 

Lower  Holden  Reservoir,   . 

.13 

2.90 

.0045 

.0118 

.0014 

.20 

1.2 

3 
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Averages  of  Chemical  Analyses  oj  Grawnd-waier  Sources  far  the  Year  191S. 

[Parte  in  100.000.] 


Source. 

• 

s 

Residue  on 
Evaporation. 

Ammonia. 

■ 

s 

•c 
s 

O 
.70 

NrrROQEN 

A8-— 

■ 

i 

GiTT  OB  Town. 

1 

Albu- 
minoid. 

■ 

.-tt 

1 

• 

Acton, 

Tubular  wells,    . 

.00 

0.13 

.0007 

.0027 

.1433 

.0000 

3.6 

.007 

Ameebory, 

Tubular  wells.   . 

.15 

15.02 

.0019 

.0044 

.56 

- 

- 

8.0 

.103 

Ashhnd,  . 

Tubular  wells,    . 

.00 

4.55 

.0007 

.0021 

.43 

- 

- 

1.5 

.008 

AtUaboro, 

Large  well, 

.08 

5.18 

.0005 

.0058 

.62 

.0120 

.0000 

1.8 

.009 

Avon, 

Wells 

.00 

6.54 

.0019 

.0045 

.57 

.1667 

.0000 

2.1 

.006 

Ayer, 

Large  well, 

.01 

6.20 

.0004 

.0047 

.62 

.0560 

.0000 

2.9 

.014 

Tubular  wells.   . 

.04 

6.73 

.0001 

.0030 

.35 

.0160 

.0003 

2.8 

.019 

Bvnetable,      . 

Tubular  wells.    . 

.00 

4.30 

.0005 

.0025 

1.15 

- 

- 

0.5 

.016 

Bedford.  .        . 

Large  well. 

.08 

4.04 

.0012 

.0028 

.35 

- 

- 

1.6 

.023 

BUkriea.  .        . 

Tubular  wells.    . 

.31 

7.58 

.0022 

.0065 

.46 

- 

- 

2.9 

.172 

Bnaniree, 

FUter-gallery,     . 

.55 

6.40 

.0033 

.0211 

.91 

.0167 

.0000 

1.9 

.062 

BzidcBfwster.    . 

Wells 

.00 

5.13 

.0005 

.0022 

.65 

.0316 

.0000 

1.7 

.016 

Brookfield  (East),    . 

Tubular  wells,    . 

.00 

3.63 

.0007 

.0019 

.22 

- 

- 

0.7 

.005 

Brookline. 
Chehnsford  (North), 

Tubular  wells  and  filter- 
gallery,  filtered. 
Tubular  wells,    . 

.16 
.13 

0.55 
5.45 

.0000 

.0156 

.0079 
.0100 

.79 
.47 

.0335 
.0380 

.0000 

.0001 

4.1 
1.9 

.011 
.013 

Cbelmeford  (Center). 

Tubular  wells,    . 

.00 

8.86 

.0004 

.0016 

.72 

.1660 

.0001 

2.9 

.007 

Chieopee  (Fairvievr), 

Tubular  wells.    . 

.08 

5.92 

.0007 

.0022 

.23 

.0687 

.0005 

1.7 

.044 

Coba«et. 

Tubular  wells  No.  2. 

.03 

14.62 

.0010 

.0052 

2.01 

.1830 

.0000 

5.6 

.013 

Filtered  water.  . 

.16 

8.17 

.0020 

.0107 

1.22 

.0062' 

.0001 

2.7 

.027 

Dedham, 

Deerfield  (Fire  Die- 

triet). 
DoosImi  • 

Laige    well    and    tubular 

weUs. 
Wells.          .... 

Tubular  wells.    . 

.08 
.00 
.00 

9.61 
6.77 
4.33 

.0032 
.0005 
.0009 

.0062 
.0040 
.0019 

1.05 
.14 
.40 

.1280 
.0553 

.0001 
.0000 

4.0 
3.0 
1.8 

.008. 

.oir 

.06&' 

Draeut  (Water  Sup- 
ply District). 

Dneut    (Collins- 
Tine). 

Dudley,   . 

Tubular  wells.    . 
Tubular  wells.    . 
Tubular  wells.   . 

.00 
.05 
.00 

8.27 
6.77 
3.53 

.0003 
.0006 
.0003 

.0013 
.0059 
.0023 

.56 
.34 
.27 

.0997 
.0247 

.0000 
.0000 

3.6 
2.6 
1.1 

.007 
.008 
.004 

Dmbury, 

Tubular  wells,   . 

.00 

4.70 

.0007 

.0027 

.85 

- 

- 

0.6 

ooe 

Tubular  wells,   . 

.00 

6.40 

.0003 

.0017 

.16 

.0260 

.0000 

8.8 

.008 

Easton,    . 

WeU 

.00 

5.18 

.0005 

.0033 

.55 

.0524 

.0000 

1.7 

.010 

Edcsrtown, 

Large  well. 

.00 

3.07 

.0003 

.0027 

.96 

- 

- 

0.2 

.005 

Fairbaven, 

Tubular  wells,   . 

.42 

7.70 

.0016 

.0115 

1.09 

.0263 

.0000 

2.3 

.013 

FoKborough,     . 

Tubular  wells,    . 

.01 

5.07 

.0005 

.0016 

.51 

.0460 

.0000 

1.6 

.014 

Framinchana,  . 

Filter«Blkry,     . 

.04 

11.53 

.0165 

.0076 

1.83 

.0176 

.0003 

4.8 

.010 

Franklin, 

Tubular  wells.    . 

.00 

5.18 

.0006 

.0028 

.60 

.0410 

.0000 

1.7 

.007 

Grefton,  . 

Filter-gallery,     . 

.03 

10.07 

.0005 

.0086 

1.56 

.1200 

.0000 

4.1 

.068 

56 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


Averages  of  Chemical  Atudyses  of  Oround-teater  Sources,  etc.  —  Continued. 

(Parts  in  100.000.] 


Source. 

• 

Residue  on 
Evaporation. 

AMMOiaA. 

•        Chkirine.              1 

NnraoaBir 

AS  — 

• 

1 

City  or  Town. 

1 

Albu- 
minoid. 

• 

1 

s 

• 

Granville, 

WeU. 

.02 

4.17 

.0003 

.0031 

- 

- 

1.5 

.015 

Groton,    . 

Large  well. 

.00 

7.30 

.0000 

.0025 

.24 

.0000 

.0000 

3.5 

.014 

Groton  (Weet  Groton 
Water  Supply  Dis- 
trict). 

Hinfham, 

Tubular  wells,   . 

Wells 

.00 
.36 

4.42 
6.43 

.0003 
.0171 

.0023 
.0120 

.20 
.81 

2.8 
1.9 

.012 
.028 

Holliston. 

Large  wril, 

.50 

5.85 

.0057 

.0107 

.44 

.0060 

.0000 

1.6 

.072 

Hopkinton, 

Tubular  wells,    . 

.00 

12.27 

.0023 

.0042 

1.11 

.3100 

.0001 

5.0 

.015 

Kingston, 

Tubular  wells,    . 

.00 

4.43 

.0000 

.0031 

.74 

- 

- 

1.0 

.004 

Leicester, 

Wells,         .... 

.U 

6.17 

.0005 

.0045 

.34 

.0733 

.0030 

2.1 

.013 

Leicester     (Cherry 
Valley  and  Roch- 
dale Water  Supply 
District). 

Littleton, 

Wells 

Tubular  wells,   . 

.11 
.00 

5.47 
4.53 

.0086 
.0005 

.0067 
.0014 

.33 
.24 

.0260 

.0000 

2.4 
1.8 

.009 
.006 

Lowell,     . 

Boulevard  wells  (tubular), 

.66 

7.62 

.0480 

.0081 

.46 

.0263 

.0001 

2.8 

.344 

lianehester. 

Wells,         .... 

.01 

13.23 

.0004 

.0023 

2.05 

.1733 

.0000 

8,6 

.017 

Mansfield, 

Large  well. 

.00 

5.17 

.0005 

.0026 

.47 

.0460 

.0000 

1.6 

.006 

Marion,     . 

Tubular  wells,    . 

.00 

4.42 

.0004 

.0017 

.67 

.0260 

.0000 

1.0 

.009 

MattApoisett, 

Tubular  wells,    . 

.00 

6.52 

.0006 

.0027 

.86 

.0843 

.0000 

2.4 

.004 

Medfield, 

Spring,       .... 

.00 

3.80 

.0007 

.0033 

.33 

.0063 

.0000 

1.2 

.012 

Medway,  . 

^ 

Tubular  wells,    . 

.00 

6.10 

.0000 

.0027 

.62 

.0310 

.0002 

2.4 

.005 

Merrimac, 

Tubular  wells,    . 

.00 

6.87 

.0006 

.0023 

.53 

.0247 

IWIflft 

2.8 

.010 

Methuen. 

Tubular  wells.    . 

.32 

6.00 

.0044 

.0114 

.48 

.0216 

IWIflft 

3.0 

.054 

Middleborough, 

Well 

.55 

7.33 

.0000 

.0004 

.65 

.0305 

.0000 

2.3 

.355 

Filtered  water,  . 

.13 

6.18 

.0005 

.0050 

.65 

.0260 

.0000 

2.3 

.010 

Millbury, 

Well 

.01 

4.60 

.0008 

.0041 

.36 

.0210 

.0000 

1.6 

.006 

MUlis.       . 

• 

Spring,        .... 

.00 

10.80 

.0005 

.0023 

.81 

.2600 

.0000 

4.4 

.007 

Monaon,   . 

• 

Large  well. 

.08 

3.66 

.0008 

.0042 

.22 

- 

- 

0.9 

.006 

NaUck.     . 

• 

Large  well, 

.00 

0.23 

.0011 

.0046 

.83 

.0273 

.0000 

4.4 

.007 

Needham, 

m 

Wells,          .... 

.01 

6.72 

.0006 

.0031 

.74 

.1167 

.0000 

2.5 

.016 

Hicks  Spring,     . 

.00 

7.25 

.0010 

.0030 

.78 

.1875 

.0000 

2.4 

.006 

Newburyport, 

Newton,  . 

No.  Attleborough,   . 

Wells  and  Artichoke  River, 
filtered. 

Tubular  wells  and   filter- 
gallery. 

Wells 

.20 
.01 
.04 

7.42 
6.60 

6.n 

.0062 

.0007 
1 
.0015 

.0136 
.0041 
.0043 

.81 
.51 
.40 

.0205 
.0478 
.0260 

.0000 
.0001 
.0000 

2.8 
2.7 
2.1 

.046 
.007 
.014 

Norton,    . 

Tubular  wells,    . 

.00 

4.351.0002 

.0017 

.39 

- 

- 

1.4 

.014 

Norwood, 

Tubular  welb,    . 

.14 

0.20  .0024 

.0059 

.60 

.0371 

.0000 

3.7 

.033 

Oak  BlufTs,      . 

Springs,      .... 

.00 

4.65 

.0013 

1 

.0027 

.99 

.0100 

.0000 

0.5 

.010 
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Averages  of  Chemical  Analyses  of  Orowid-water  Sources,  etc.  —  Concluded. 


[Parts  in  100,000.) 

Source. 

m 

• 

.| 

Is 

Ammonia. 

• 

1 

NimOQBN 
Afl  — 

• 

! 

Crrr  ob  Towk. 

1 

• 

m 

« 

s 

1 

.1 

1 

Albu- 
mi 

1 

3 

Ozfofdi 

Tubular  wella,    . 

.00 

6.25 

.0006 

.0028 

.36 

.0680 

.0000 

1.8 

.002 

Pafancr  (RoDdgriUe). 

Tubular  wellst    . 

.00 

6.70 

.0008 

.0023 

.28 

.0313 

WMA 

2.1 

.010 

PeppenD. 

Tubular  wella,   . 

.00 

3.00 

.0006 

.0021 

.21 

- 

- 

1.4 

.005 

PfadnviUe. 

Tubular  weUa.   . 

.00 

5.15 

.0013 

.0022 

.42 

- 

- 

2.2 

.020 

Piwinoetown, 

Tubular  wells  in  Truro.     . 

.00 

36.30 

.0004 

.0019 

14.04 

- 

- 

8.1 

.081 

R«MiiBg.. 

Filt«r«aU0ry.     . 

.68 

i».07 

.0171 

.0164 

1.36 

.0122 

.0001 

2.9 

.860 

Filtsfed  water,  . 

.30 

17.20 

.0011 

.0097 

1.08 

.0133 

.0097 

7.7 

.060 

Saliabvy. 

WeU 

.22 

8.30 

.0007 

.0068 

.60 

- 

- 

3.6 

.030 

SdtaBta,  . 

Tubular  wells,    . 

.00 

16.63 

.0007 

.0026 

3.33 

.2063 

.0000 

5.6 

.006 

Sharan,    . 

Wen 

.04 

14.00 

.0004 

.0029 

1.80 

.2667 

IMflft 

5.8 

.009 

Tubular  wells.    . 

.00 

6.67 

.0010 

.0027 

.52 

.0890 

.0000 

2.2 

.004 

SheflUd. 

Spring 

.00 

4.30 

.0060 

.0028 

.10 

.0080 

.0000 

1.6 

.006 

Shirfay.    . 

WeU. 

.00 

4.47 

.0008 

.0019 

.45 

.1250 

0000 

1.4 

.010 

Shrawburyt 

Wells 

.00 

3.00 

.0007 

.0035 

.37 

.0330 

.0000 

1.6 

.006 

Sooth  Hadfey  (Fira 

Dirtriet  No.  2). 
Tisboiy,  . 

lArfBwell, 

Well 

.02 
.00 

4.90 
4.12 

.0006 
.0008 

.0024 
.0031 

.17 
.96 

.0337 
.0050 

.0000 
.0000 

2.1 
0.5 

.011 
Oil 

Uxbridgff. 

Tubular  wells,    . 

.00 

6.10 

.0003 

.0018 

.55 

.0400 

.0000 

1.8 

.006 

Walpoie,  . 

Tubular  wells.    . 

.00 

4.10 

.0006 

.0022 

.49 

.0425 

.0000 

1.7 

.009 

Waltham. 

Old  well.    .... 

.17 

8.63 

.0046 

.0040 

.83 

.0181 

.0000 

3.6 

.075 

New  well 

.00 

8.38 

.0013 

.0036 

.65 

.0207 

.0000 

3.6 

.005 

Wan. 

Wells.         «... 

.00 

7.62 

.0006 

.0022 

.51 

.1600 

.0001 

2.6 

.011 

Waraham  (Fire  Dis- 

triet). 
Wamn  (West). 

Tubular  wells,    . 
Large  well. 

.00 
.00 

3.05 
5.27 

.0005 
.0003 

.0030 
.0014 

.59 
.20 

— 

— 

0.6 
2.0 

.014 
.004 

W«Ut«r,  . 

Wells.          .... 

.05 

3.60 

.0007 

.0074 

.36 

.0120 

.0000 

1.3 

.007 

Walkaky. 

Tubular  wells.    . 

.00 

9.55 

.0007 

.0026 

1.15 

.0693 

.0000 

4.0 

.013 

Well  at  Williams  Spring.    . 

.00 

15.25 

.0007 

.0030 

1.19 

.5500 

.0000 

5.0 

.007 

Filter-gallery.     . 

.00 

9.32 

.0009 

.0036 

1.03 

.0872 

.0000 

3.9 

.003 

Wcstborough,  . 

Filter  basin.       .        . 

.05 

3.69 

.0013 

.0096 

.29 

- 

- 

1.3 

.017 

West  Brookfield, 

Tubular  wells,    . 

.00 

4.43 

.0003 

.0017 

.30 

.0583 

.0000 

1.4 

.007 

WsBtford, 

Tubular  wells,    . 

.00 

4.60 

.0000 

.0024 

.18 

- 

- 

1.7 

.002 

Weitoo,    . 

Well 

.28 

7.42 

.0017 

.0103 

.60 

.0383 

.0000 

2.7 

.008 

Winehendon,    . 

Wells 

.08 

3.66 

.0023 

.0043 

.17 

- 

- 

1.0 

.144 

Wobam,  . 

Filter-gallery.     . 

.01 

12.04 

.0019 

.0073 

1.48 

.0328 

.0001 

5.0 

.005 

Wortliiiicton.    . 

Springs 

.09 

4.00 

.0007 

.0049 

.13 

- 

- 

1.8 

.074 

Tubular  wells,    . 

.00 

4.45 

.0008 

.0030 

.40 

.0480 

.0000 

1.6 

.009 
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Water  Supply  Statistics. 

In  the  year  1918  a  water  supply  was  introduced  in  the  small  town  of 
Dunstable,  which  had  a  population  of  362  by  the  census  of  1915. 
There  was  very  little  other  water  works  construction  during  the  year. 
Of  the  354  cities  and  towns  in  Massachusetts,  213,  including  all  of  the 
37  cities  and  176  of  the  towns,  are  provided  with  public  water  supplies. 
The  following  table  gives  a  classification  by  population  (census  of  1915) 
of  the  cities  and  towns  having  and  not  having  public  water  supplies  at 
the  end  of  the  year:  — 


POI'DLATION,  191S. 


Under  500.  . 
500-099, 

1.000-1,499,  . 

1.500-1,999,  . 

2.000-2,499,  . 

2.500-2.999,  . 

3.000-3,499,  . 

3.500-3,999,  . 
Above  4,000, 

Totals,  . 


Number  of 

Plaoes  of  Given 

Population 

having 

Public  Water 

Supplies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


1 

7 

21 

12 

17 

20 

6 

8 

121 


213 


3«2 
5,229 
27.759 
21,685 
37.819 
54,895 
19.928 
30.123 
3.329,961 


Number  of 

Places  of  Given 

Population 

not  having 

PubUc  Water 

Supplies. 


3.527.781 


39 
36 
24 
20 
10 
6 
3 

3 


141 


Total 
Population  <^ 

Places 

in  Preceding 

Column. 


12.908 
27,536 
29,589 
33,947 
22,002 
16,013 
9,920 

13,614 


165,529 


The  213  cities  and  towns  having  public  water  supplies  are  classified 
in  the  following  table  according  to  the  dates  when  a  fairly  complete 
system  of  water  supply  was  first  introduced :  — 


Ybabii. 

Number  of 
Public  Water 

Supplies 
introduced. 

Ybabs. 

Number  (rf 
Public  Water 

Supplies 
introduced. 

Previous  to  1860 

1850-1869,  inclusive, 
1860-1869,  inclusive. 

5 

4 
9 

45 
70 

1890-1899,  inclusive, 
1900-1900,  inclusive, 
1910-1918,  inclusive. 

Total 

34 

21 
25 

1870-1879,  inclusive, 
1880-1889,  inclusive. 

213 

The  first  table  presented  shows  that  although  but  60  per  cent  of  the 
.  cities  and  towns  in  the  State  are  provided  with  public  water  supplies. 
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the  total  population  of  the  places  supplied  is  96  per  cent  of  the  total 
population  of  the  State.  The  populations  given  in  this  table  were  ob- 
tained by  using  the  total  population  of  the  cities  and  towns  supplied, 
and  is  somewhat  greater  than  the  actual  number  of  persons  to  whom 
the  public  water  supply  is  available,  but  the  difference  is  not  great. 
With  the  exception  of  the  town  of  Tewksbury,  all  of  the  towns  in  the 
State  having  a  population  in  excess  of  5,000  are  now  supplied  with 
watery  and  there  are  only  12  towns  having  a  population  in  excess  of 
2,500  which  are  not  provided  with  public  water  supplies.  These  towns 
are  as  follows:  — 


Town. 


Peculation. 


Tcnrkabuiy. 
Wamn,    . 
TcmpbtoD. 

Anbunit  . 


5,2«5 
4,268 
4,081 
3377 
3,281 
3,262 


Sutton, 
Seekonk, 
Bourne, 
Hanover. 


Town. 


Wilbraham, 


Population. 


2.829 
2.767 
2,672 
2,666 
2,558 
2.521 


At  the  present  time  the  water  works  are  owned  either  by  the  munici- 
pality or  by  a  water,  water  supply  or  fire  district  in  all  of  the  cities 
and  133  of  the  towns,  while  in  43  towns  the  works  are  owned  by 
private  companies.  The  following  table  gives  the  classification  by 
population  of  the  cities  and  towns  which  own  their  water  works  and 
those  which  are  supplied  with  water  by  private  companies :  — 


Population.  Ifli. 


Crrna  and  Towns 
owNXNO  Watkb  Works. 


Number. 


Und«r  1,000, 
14X)0-1,M9. 
24X)0-2,M9, 
34)00-3,9W, 
4,000-4,909, 
5,000^,000, 
•,00<M,000, 
7,000-7,000, 
Oirv  8,000, 
Total,  . 


4 

23 

28 

8 

7 

16 

10 

7 

67 


170 


Total 
Population. 


2,268 
33,846 
60,407 
28,042 
31,251 
88,166 

66316^ 

52,037 

2,970,803 


3,853,021 


CrriKS  AND  Towns 

SUPPLZXD  WITH  WaTKB  BY 

Pbivatb  Compantbs. 


Number. 


4 

10 
0 
6 
2 
3 
3 


48 


Total 
Population. 


3,328 
15,506 
23,307 
21,100 

0,476 
16.117 
18.778 

67,047 


174,760 
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The  tendency  toward  municipal  ownership  of  water  works  is  shown 
in  the  following  table,  giving,  for  the  census  years  since  1890,  the  total 
population  of  all  cities  and  towns  supplied  with  water,  and  the  total 
population  of  those  supplied  by  private  companies  with  its  percentage 
of  the  total  population  of  all  places  supplied :  — 


Year. 


Total 

Popubition 

of  All  CitieB 

and  Towns 

provided 

with  Public 

Water 

SuppUea. 


Population 

of  Towna 

suppliad 

by  Fnvate 

C<Hnpanies. 


Vet  Cent  of 

Total 
Population 

Bup^ed 
with  Water. 


1880, 
1895. 
1900, 
1905, 
1910, 
1915, 


1,924,812 
2,237,017 
2,5M,301 
2,792,490 
3.171.056 
3,528.7«9 


318,819 
212,579 
236,809 
193.290 
159.730 
174,7e0 


1«.5 
9.5 
9.2 
6.9 
5.0 
5.0 


The  foregoing  table  shows  that  the  total  population  oif  the  towns 
supplied  with  water  by  private  companies  is  only  5  per  cent  of  the 
total  population  of  all  the  cities  and  towns  supplied  with  water. 
There  are  only  12  towns  having  a  population  in  excess  of  5,000  which 
are  supplied  by  private  companies.    These  towns  are  as  follows:  — 


Town. 


Southbridge, 
Milford,    . 
Dedham, 
Palmer,    . 
Bridgewater, 
Northbridge, 


Population, 
1915. 


14,217 

13.684 

11,043 

9.468 

9,381 

9.254 


Town. 


Pimulation, 
Ifli. 


Fairhaven, 
Ludlow,   . 
Grafton,  . 
Amherst, 
Millbury, 
Hingham, 


6.277 
6,251 
6.250 
6,558 
5.295 
5,264 


In  the  annual  report  of  the  State  Department  of  Health  for  the  year 
1915  (pages  296  to  306)  a  table  will  be  found  showing  the  population 
and  valuation  of  all  of  the  cities  and  towns  in  Massachusetts  in  1915, 
together  with  certain  other  information  relative  to  the  ownership  of 
the  water  works  and  the  date  of  their  introduction  into  those  places  so 
provided. 
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Consumption  of  Water. 

Records  of  the  consumption  of  water  are  kept  in  nearly  all  of  the  cities 
and  towns  where  water  is  pumped,  while  in  several  places  supplied  by 
gravity  venturi  meters  have  been  installed  to  measure  the  consumption. 

The  winter  of  1917-18  was  far  more  severe  than  any  experienced  in 
Massachusetts  since  the  general  introduction  of  water  supplies  was 
begun,  and  a  great  many  ser\ice  pipes  and  even  supply  mains  became 
frozen.  After  the  first  severe  cold  in  December,  1917,  faucets  were 
generally  allowed  to  run  continuously  in  many  places,  often  at  the  sug- 
gestion of  the  water  departments,  and  quantities  of  water  far  in  excess 
of  the  ordinary  consumption  were  used  by  most  of  the  cities  and  towns. 
Under  these  conditions  reservoirs  became  depleted,  and  there  were 
serious  shortages  of  water  in  many  places.  It  is  also  notable  that  in 
many  cities  and  towns  the  water  consumption  in  the  spring  months 
was  much  greater  than  in  the  same  months  of  the  previous  year,  the 
increases  ranging  as  high  as  25  per  cent.  This  increase  is  probably  due 
largely  to  leakage  caused  by  the  freezing  of  pipes.  With  the  limited 
resources  of  the  water  departments  due  to  the  war,  it  has  not  been 
practicable  in  many  places  to  make  the  repairs  and  improvements  re- 
quired to  reduce  the  consumption  to  the  normal  amount. 

The  following  table  gives  statistics  with  regard  to  the  consumption 
of  water  in  the  year  1918  in  those  cities  and  towns  from  which  records 
could  be  obtained.  The  populations  given  in  the  table  were  obtained 
by  adding  thfee-fifths  of  the  increase  in  population  between  1910  and 
1915  to  the  population  as  determined  by  the  census  of  the  latter  year. 
The  daily  consumption  of  water  per  inhabitant  has  been  obtained  by 
dividing  the  average  daily  consumption  by  the  estimated  total  popula- 
tion of  the  city  or  town  in  1918.  The  quantity  obtained  in  this  manner 
is  somewhat  less  than  the  actual  consumption  per  person  using  the 
water,  because  there  are  in  all  cities  and  towns  a  greater  or  less  number 
of  persons  who  do  not  use  the  public  supply.  The  difference  between 
the  number  of  inhabitants  and  the  number  of  consumers  would  account, 
to  a  large  extent,  for  the  low  rate  per  inhabitant  in  some  of  the  towns 
which  contain  villages  to  which  the  public  water  supply  has  not  been 
extended,  and  in  towns  where  the  works  have  been  in  operation  but  a 
short  time,  and  in  which,  in  consequence,  water  has  not  come  into  gen- 
eral use.  In  certain  of  the  towns  the  population  during  the  summer 
months  is  much  greater  than  is  shown  by  the  census  returns,  and  in  such 
cases  the  consumption  per  inhabitant  as  given  in  the  table  is  higher  than 
it  would  be  if  allowance  were  made  for  the  increased  population  in  the 
summer.  With  a  few  exceptions,  however,  the  difference  between  the 
census  returns  and  the  actual  population  supplied  is  not  great. 
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Consumption  of  Water 

in  Various  Cities  and  Towns  in  1918. 

Esti- 
mated 
Popu- 
lation. 

Average  Daily 
Consumption. 

City  or  Town. 

Ekti- 
mated 
Popu- 
lation. 

AvBRAOE  Daily 

COMSUMPTION . 

CrrT  OR  Town. 

Gallons. 

Gallons 

Inhabit- 
ant. 

Gallons. 

Gallons 

InC^t- 
ant. 

Metropolitan  Water 
District:  — 
Arlington, 

1,241.460 
17.110 

129,764,000 
1,290,300 

105 
76 

Canton,  . 
Chelmsford,    . 

6,119 
5,285 

393,000 
132.000 

64 
35 

Belmont,  . 

9.604 

577,700 

60 

Clinton,  . 

18,262 

726,000 

55 

Boston,   . 

781,047 

94.634.000 

121 

Concord, 

6.837 

623,000 

91 

Cheubea, 
Eyerett, 

50,010 
40,268 

8,501,200 
3,365.800 

70 
84 

Danvors  and  Mid- 

dleton. 
Dedham, 

13,654 
12.098 

1,760,000 
1,138,000 

129 
94 

Lexington, 

5,910 

494.600 

84 

Dudley,  . 

4.437 

181,000 

41 

Malden,  . 

51,609 

3,254.700 

63 

Duxbury, 

2,061 

78,000 

88 

MSDrORD, 

34,924 

2.161,200 

62 

East  Longmeadow, 

2.171 

27,000 

12 

Melrose, 

17,679 

1,180,600 

67 

Easthampton, 

10,638 

767,000 

72 

Milton, 

9,006 

434.500 

48 

Easton,   . 

5,019 

179.000 

36 

Nahant,    . 

1,509 

228,200 

151 

Fairhaven, 

6,970 

330,000 

47 

QUINCY,     . 

45.493 

4,632,100 

102 

Fall  River,  . 

128,089 

6,344,000 

60 

Revere,  . 

29353 

1,975,500 

67 

Falmouth, 

4,381 

420,000 

96 

SOMERVILLE,     . 

92.625 

7,433.200 

80 

FrrcHBURO,    . 

40,754 

4,396,000 

108 

Stoneham, 

7,728 

617,700 

80 

Framingham, 

17,607 

1,174,000 

67 

Swampsoott,     . 

8,030 

606.100 

76 

Franklin, 

6.919 

439,000 

63 

Watertovn, 

18,699 

2,434,700 

130 

GLOrCESTER, 

24.526 

1,696,000 

69 

Wmthrop, 

14,334 

941,900 

66 

Greenfield, 

13,933 

1,505,000 

108 

Agawam, 

5,187 

128,000 

25 

Groton.  . 

2,440 

110,000 

45 

Amesbury, 

7.732 

775,000 

100 

Holliston, 

2.834 

109,000 

38 

Andover, 

8.384 

655,000 

78 

HOLYOKE. 

62.668 

7,200,000 

115 

Ashland, 

2.199 

81,000 

37 

Hudson, 

6,767 

450,000 

66 

Athol,     . 

10JS31 

907,000 

86 

Ipswich. 

6,569 

377,000 

57 

Attleboro, 

19,839 

1,435,000 

72 

Lancaster, 

2,658 

81,000 

31 

Avon, 

2,255 

104.000 

46 

Lawrence,    . 

92,879 

4.476.000 

43 

Barnstable, 

5,186 

167.000 

82 

Lenox,    . 

3,351 

800,000 

90 

Bedford, 

1,445 

47.000 

33 

Lincoln,  . 

1,391 

294.000 

213 

Beverly, 

25,544 

1,909,000 

76 

Littleton, 

1,228 

58,000 

43 

BUlerioB, 

3,520 

397,000 

113 

Longmeadow. 

2,201 

91,000 

41 

Braintree, 

10,109 

722/XX) 

71 

Lowell, 

126,000 

7,544,000 

60 

10.397 

266,000 

25 

Lynn  and  Saugus, 

111,217 

8,374,000 

75 

Brooktox,     . 

65,584 

2.965.000 

46 

Manchester,    . 

3,108 

324,000 

104 

Brookline, 

36,909 

8.144,000 

85 

Mansfield, 

6,126 

764,000 

136 

Caxbrxdoe,  . 

111,212 

11.127,000 

100 

Marblehead,   . 

7.767 

621,000 

80 
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Consumption  of  Water  in  Various  Cities  and  Towns  in  1918  —  Concluded. 


Esti- 
mated 
Popo- 
latMtt. 

AvBBAOS  Daily 

COMBUMPTION. 

CiTT  OB  Town. 

Esti- 
mated 
Popu- 
lation. 

AvBBAOB  Daily 

CiTT  OB  Town. 

GalloDB. 

Galtem 
Inhabit- 

GaUons. 

GaUons 
InES»it- 

ant. 

ant. 

Marion.  . 
Mablbosouqh, 

1,508 
16,863 

»  92.000 
669,000 

61 
42 

Randolph  and  Hoi- 

brook. 
Readinc, 

8,021 
7,397 

527,000 
279,000 

66 

88 

MattapoMett,  . 

1.433 

70,000 

66 

Rookport, 

4,436 

268.000 

60 

lUynard, 

6,M6 

366,000 

-     62 

Salbu,    . 

47,000 

4,995,000 

106 

MflRimae, 

2,040 

123,000 

60 

Saliflbury, 

1,752 

116,000 

66 

MnnrDxir, 

16,642 

962,000 

61 

Sharon,  . 

2,663 

215,000 

84 

Hiddkboronch.      . 

MSI 

444,000 

60 

Shirley,  . 

2,318 

81,000 

35 

MUford  and  Hope- 
date. 
Mfllbury, 

17,000 
6,628 

807,000 
286.000 

48 
61 

Shrewsbury,   . 
Southbridge,  . 

3,303 
15,192 

75,000 
1.016,000 

23 
67 

Millia,     . 

1,468 

60.700 

36 

Spbinofield, 

111,396 

12,970.000 

116 

Montague  and  Erv- 

av%^ 

9,740 

790.000 

81 

Taunton, 

37,302 

3.154,000 

85 

inc. 
Nantneket,     . 

3,288 

249,000 

76 

Tisbury, 

1,401 

148,000 

106 

Xatiek,  . 

11,871 

742,000 

63 

Wakefield, 

13,607 

786.000 

58 

7,462 

462,000 

62 

Walpole. 

6,849 

1,209,000 

207 

Xaw  Bbdfobd,     . 

117,318 

9,716,000 

83 

Wai/tbau, 

31,646 

2.510,000 

80 

Nkwiuxtfort, 

16,628 

1,380,000 

89 

Wareham, 

6,820 

176,000 

30 

Newtov, 

45,007 

3.426,000 

76 

Webster. 

13,199 

788.000 

60 

North  AndoTer, 

6,212 

402,000 

66 

Welteeley. 

7,066 

545,000 

78 

North  Attleborough. 

0,300 

475,000 

61 

West  Brookfield.     . 

1.265 

37.000 

29 

Narlon,  . 

2,613 

173.000 

66 

Westfield, 

19,831 

2,331,000 

118 

Xonrood, 

12,766 

1,632.000 

120 

Weetford, 

2,838 

167,000 

59 

Oak  BIuffB,     . 

1,342 

186,000 

139 

Weeton,  . 

2,484 

149,000 

60 

Orance,  . 

6,437 

161,000 

30 

Weymouth,     . 

14,613 

1.445,000 

99 

PbjlBodt, 

20367 

3,633,000 

173 

Whitman, 

7,667 

356,000 

33 

FtoppareU, 

2,771 

148,000 

52 

WOBUBN, 

17,071 

2,320,000 

136 

44,099 

6,683,000 

129 

WOBCBSTEB,     . 

1 

172,724 

15,719,000 

91 

EteiBTille. 

1,422 

45.000 

32 

Wrentham, 

2,817 

145,000 

51 

Plymotttb, 

13,397 

1,663,000 

117 

Rainfall. 

The  normal  yearly  rainfall  in  Massachusetts  as  deduced  from  long- 
continued  observations  in  various  parts  of  the  State  is  44.46  inches. 
The  average  rainfall  for  the  year  1918  in  these  places  was  37.68  inches, 
a  deficiency  of  6.78  inches.    The  year  was  the  fifteenth  in  succession  in 
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which  the  rainfall  has  been  less  than  the  normal,  the  accumulated 
deficiency  at  the  end  of  the  year  being  59.08  inches,  or  14.62  inches 
more  than  the  total  rainfall  in  a  normal  year.  The  rainfall  in  January 
was  normal,  there  was  an  excess  of  precipitation  in  the  months  of  June 
and  September,  and  a  deficiency  in  the  other  nine  months  of  the  year. 
The  greatest  excess  in  any  month  occurred  in  September,  when  the  aver- 
age rainfall  was  7.28  inches,  or  3.82  inches  greater  than  the  normal,  and 
the  greatest  deficiency  occurred  in  October,  when  the  average  rainfall 
was  1.03  inches,  or  2.77  inches  less  than  the  normal. 

The  following  table  gives  the  normal  rainfall  in  the  State  for  each 
month  as  deduced  from  observations  at  various  places  for  a  long  period 
of  years,  together  with  the  average  rainfall  at  those  places  for  each 
month  during  the  year  1918  and  the  departure  from  the  normal:  — 


Month. 

Normal 
Rainfall 
(Inohee). 

Rainfall 
inltU 

(Inohee). 

Exceeeor 

Defi- 
ciency in 

(Inches). 

Month. 

Normid 
Rainfall 
(Inches). 

RainfaU 

inltU 

(Inches). 

Ezceosor 

Defi- 
ciency in 

IfU 
(Inches). 

January,  . 

February. 

March, 

April. 

May, 

3.73 
3.60 
3.88 
3.59 
3.67 
3.25 
3.80 

3.73 
2.96 
2.61 
3.38 
1.88 
3.35 
3.37 

—.00 
—.62 

—1.27 
-.21 

—1.79 
+  .10 
—.43 

August,     . 
September, 
October,   . 
November, 
December, 
Totals, 

4.22 
3.46 
3.80 
3.79 
3.67 

2.26 
7.28 
1.03 
2.46 
3.85 

—1.96 
+3.82 
—2.77 
-1.33 
—.32 

June, 
July, 

44.46 

87.68 

-6.78 

Flow  op  Streams. 

Sudbury  Rider. 

The  average  flow  of  the  Sudbury  River  during  the  year  1918  was 
736,000  gallons  per  day  per  square  mile  of  drainage  area«  or  about  76 
per  cent  of  the  normal  flow  for  the  past  forty-four  years.  The  flow  was 
in  excess  of  the  normal  in  the  months  of  February  and  September,  but 
less  than  the  normal  in  the  other  ten  months  of  the  year.  The  greatest 
excess  occurred  in  the  month  of  September  and  the  greatest  deficiency 
in  the  month  of  January.  The  average  flow  for  the  driest  six  months, 
July  to  December,  inclusive,  was  269,000  gallons  per  day  per  square 
mile,  or  72  per  cent  of  the  normal  flow  for  such  period  during  the  past 
forty-four  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Sudbury  River 
during  each  month  of  the  year  1918  and  the  normal  flow  of  that 
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stream,  as  deduced  from  observations  during  forty-four  years,  from 
1875  to  1918,  inclusive,  the  following  table  has  been  prepared.  The 
drainage  area  of  the  Sudbury  River  above  the  point  of  measurement  is 
75.2  square  miles. 


Table  showing  the  Average  Daily  Flow  of  the  Svdbwry  River  for  Each  Month  in 
the  Year  1918,  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area^ 
and  in  Million  GaUona  per  Day  per  Square  Mile  of  Drainage  Area;  aUo^ 
Departure  from  the  Normal  Flow, 


Normal  Flow. 

Actual  Flow  in  1918. 

ExcBflB  OB  Dbficixnct. 

Month. 

Cubic  Feet 

per 

Seooncl 

perS|quare 

MiUion 
Gallona  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

MiUion 
Gallona  per 

Day 

per  Square 

MUe. 

Cubic  Feet 

per 

Second 

MUIion 
Gallona  per 

Day 
per  Square- 
Mile. 

January 

1.784 

1.153 

.422 

.273 

—1.362 

—.880 

February,    . 

2.6«5 

1.668 

2.798 

1.809 

+  .233 

+  .161 

Marvh, 

4.158 

2.688 

3.884 

2.187 

—.774 

—.501 

April,  . 

3.066 

1.W6 

2.267 

1.466 

—.789 

—.510 

May,   . 

i.Me 

1.064 

.989 

.639 

—.667 

—.426 

Jane,  . 

.759 

.491 

.286 

.185 

—.473 

—.306 

July,    . 

.277 

.170 

.149 

.096 

—.128 

—.083 

AuKast, 

.365 

.236 

—.083 

—.054 

—.448 

—.290 

September. 

.344 

.222 

.986 

.637 

+.642 

+.415 

Oetober.      . 

.684 

.410 

.424 

.274 

—.210 

—.136 

NovanbeTv 

1.117 

.722 

.766 

.489 

—.361 

—.283 

December,  • 

1.462 

.946 

1.461 

.938 

—  Oil 

—.007 

Average  for  « 

rhola 

year, 

1.606 

.975 

1.139 

.736 

—.369 

—.239 

3 

In  the  annual  report  of  the  State  Department  of  Health  for  the  year 
1915  (pages  312  to  318)  tables  were  presented  giving  the  record  of  the 
rainfall  upon  the  drainage  area  of  the  Sudbury  River  and  the  yield 
expressed  in  inches  in  depth  upon  the  drainage  area  (inches  of  rainfall 
collected)  for  each  of  the  forty-one  years  from  1875  to  1915,  inclusive. 
The  corresponding  record  for  the  years  1916,  1917  and  1918,  together 
with  the  average  for  the  entire  period  of  forty-four  years,  is  given  in 
the  following  table :  — 
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Rainfall,  in  Inches,  received  and  collected  on  tlie  Sudbury  River  Drainage  Area. 


1916. 

1917. 

Month. 

Rainfall. 

Rainfall 
collected. 

Per  Cent 
collected. 

RainfaU. 

Rainfall 
collected. 

Per  Cent 
collected. 

January 

1.53 

1.680 

109.8 

3.50 

.909 

25.9 

Februarys 

• 

5.91 

2.262 

38.2 

2.68 

1.216 

45.5 

March. 

• 

4.16 

3.245 

78.1 

4.96 

3.940 

79.4 

April,  . 

• 

4  19 

5.243 

125.1 

2.41 

2.425 

100.5 

May,    . 

• 

3.43 

2.567 

74.9 

4.93 

2.632 

53.4 

June,    . 

• 

4.77 

2.068 

43.4 

4.23 

1.802 

42.7 

July,    . 

• 

6.17 

1.044 

20.2 

1.11 

.076 

6.8 

Auauut. 

2.01 

.139 

6.9 

6.40 

.361 

5.6 

September, 

• 

1.80 

.044 

2.5 

1.52 

.100 

6.6 

October, 

« 

1.49 

—.009 

-.6 

5  65 

.860 

15.2 

November, 

• 

2.28 

.189 

8.3 

1.31 

.757 

57.6 

December, 

• 

3.22 

.562 

17.4 

2.81 

.678 

24.2 

Totals  ai 

nd  a\ 

'eragf 

»,     . 

39.96 

19.034 

47.6 

41.51 

15.756 

38.0 

1911. 

Mkan  for  Forty-four  Years, 
lt7»-191S. 

Month. 

Rainfall. 

Rainfall 
collected. 

P#»r  Cent 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent 
coUoctod. 

January,       .        .        .        . 

3.47 

.486 

14  0 

4.05 

2.057 

50.9 

February, 

3.58 

2.914 

81.3 

4.12 

2.693 

65.4 

March, 

2.50 

3.896 

156.2 

4.32 

4.794 

U0.9 

April,  . 

4.43 

2.530 

57.1 

8.56 

3.410 

90. S 

May,    . 

1.16 

1.141 

98.8 

3.27 

1.896 

58.0 

June,    . 

3.65 

.319 

8.7 

3.10 

.847 

27.3 

July,    . 

4.07 

.171 

4.2 

3.M 

.319 

8.8 

August, 

1.61 

—.096 

—6.0 

3.86 

.421 

10.9 

September,  . 

8.60 

1.100 

12.8 

3.37 

.384 

11.4 

October, 

1.04 

.490 

47.0 

3.77 

.730 

19.4 

November,  . 

2.75 

.843 

30.7 

3.65 

1.247 

34  2 

December,   . 

3.68 

1.673 

45.5 

3.80 

1.686 

44  3 

Totals  ai 

idav 

erase 

»,     . 

40.54 

15.467 

38.2 

44.51 

20.486 

46.0 

The  following  table  gives  the  record  of  the  yield  of  the  drainage  area 
of  the  Sudbury  River  for  each  of  the  last  three  years,  the  flow  being 
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expressed  in  gallons  per  day  per  square  raile  of  drainage  area  in  order 
to  render  the  table  more  convenient  for  use  in  estimating  the  probable 
yield  of  drainage  areas  used  as  sources  of  water  supply:  — 


Yield  of  the  Sudbury  River  Drainage  Area  in  Gallons  per  Day  per  Square  Mile? 


Month. 


IfU. 


Ifl7. 


19U. 


Mean  for 
Forty-four 

Yeara, 
ll75-»lt. 


Januaiy,  . 

Fabniaiy, 

Match.      . 

April, 

May, 

Jane, 

Julyt 
Ausnat, 
September, 
October,   . 
November, 


AYflrace  for  whole  year,    . 
Ayenifle  for  drieat  aiz  montha. 


042,000 

1,356,000 

1.820.000 

3,037.000 

1,439,000 

1.108.000 

585,000 

78,000 

26,000 

-^,000 

110,000 

315,000 


004,000 
186.000 


510,000 

755,000 

2.200,000 

1,405,000 

1,476,000 

1,044.000 

43,000 

202,000 

58.000 

482.000 

438.000 

380.000 


750.000 
267,000 


273.000 

1,800,000 

2,187,000 

1,466,000 

630.000 

185.000 

06,000 

^54,000 

637.000 

274,000 

480,000 

038.000 


736.000 
260.000 


1.153,000 

1,658,000 

2,688,000 

1,076,000 

1,064.000 

401,000 

179,000 

236,000 

222,000 

410,000 

722,000 

045,000 


075,000 
375,000 


1  The  drainage  area  of  the  Sudbury  River  used  in  making  up  tbeee  reowds  included  water  aurfaoea 
amounting  to  about  2  per  cent  of  the  whole  area,  from  1875  to  1878,  inclusive,  subeequently  increasing 
by  the  conatruetion  of  atocage  reservun  to  about  3  per  cent  in  1879,  to  3.5  per  cent  in  1885,  to  4  p«r 
cmt  in  1804  and  to  6.5  per  cent  in  1808.  The  drainage  area  also  contains  extensive  areas  of  swampy 
land,  which,  though  covered  with  water  at  times,  are  not  included  in  the  above  percentages  of  water 
aurfaoea. 


Nashua  Rioer. 

The  average  flow  of  the  South  Branch  of  the  Nashua  River  above 
Clinton  during  the  year  1918  was  902,000  gallons  per  day  per  square 
mile  of  drainage  area,  or  85  per  cent  of  the  normal  flow  for  the  past 
twenty-two  years.  The  flow  was  in  excess  of  the  normal  in  the  months 
of  February,  March  and  September,  and  less  than  the  normal  in  the 
other  nine  months  of  the  year.  The  greatest  excess  occurred  in  the 
month  of  February  and  the  greatest  deficiency  in  the  month  of  Janu- 
ary. The  average  flow  for  the  driest  six  months,  May  to  November, 
inclusive,  was  412,000  gallons  per  day  per  square  mile,  or  about  79  per 
cent  of  the  normal  flow  for  such  a  period  during  the  past  twenty-two 
years. 

In  order  to  show  the  relation  between  the  flow  of  the  Nashua  River 
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during  each  month  of  the  year  1918  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  twenty-two  years,  from  1897  to 
1918,  inclusive,  the  following  table  has  been  prepared.  The  drainage 
area  of  the  Nashua  River  above  the  point  of  measurement  was  119 
square  miles  from  1897  to  1907,  and  118.19  square  miles  from  1908  to 
1913,  inclusive.  Since  Jan.  1,  1914,  the  city  of  Worcester  has  been 
diverting  water  from  9.35  square  miles  of  this  drainage  area  for  the 
supply  of  that  city,  leaving  the  net  drainage  area  108.84  square  miles. 
In  the  calculations  of  yield  allowance  has  been  made  for  water  over- 
flowing from  the  Worcester  area. 


Table  Bhovnng  the  Average  Daily  Flow  of  the  Soidh  Branch  of  the  Nashua  River 
for  Each  MorUh  in  the  Year  1918,  in  Cubic  Feet  per  Second  per  Square  Mile 
of  Drainage  Area,  and  in  MiUion  OaUons  per  Day  per  Square  Mile  of  Drain- 
age Area;  also,  Departure  from  the  Normal  Flow. 


NoBMAL  Flow. 

Actual  Flow  in  Iflt. 

Excsaa  or  ' 

Depicibnct. 

Month. 

Cubic  Feet 

per 

Second 

Million 
Gallons  per 

Day 

per  Square 

MUe. 

Cubic  Feet 

per 

Second 

per  Square 

MUe. 

MUUon 

Gallons  per 

Day 

per  Skiuare 

Cubic  Feet 

per 

Second 

per  Square 

MUlion 

Gallons  per 

Day 

January 

1.821 

1.177 

.749 

.484 

--1.072 

— .6n 

February,    . 

2.190 

1.416 

3.131 

2.024 

+  .941 

+  .606 

Bfarch, 

3.945 

2.550 

4.008 

2.590 

+  .063 

+  .040 

April,  . 

3.272 

2.115 

3.487 

1.606 

—.785 

—.507 

May,    . 

1.824 

1.179 

1.042 

.673 

—.782 

—.606 

June,  . 

1.203 

.778 

.809 

.523 

—.394 

—.255 

July.    . 

.683 

.429 

.433 

.280 

—.230 

-.14» 

August, 

.644 

.416 

.246 

.159 

—.398 

-.257 

September, 

.fi09 

.329 

.933 

.603 

+  .424 

+  .274 

October, 

.74e 

.482 

.528 

.341 

-.218 

—.141 

November,  . 

1.091 

.706 

.900 

.582 

-.191 

—.124 

December,  . 

1.707 

1.104 

1.634 

1.056 

—.073 

—.048 

Average  fw  t« 

hole 

year. 

1.632 

1.055 

1.396 

.902 

-.237 

—.153 

In  the  annual  report  of  the  State  Department  of  Health  foi  the  year 
1915  (pages  324  to  327)  tables  were  presented  giving  the  record  of  the 
rainfall  upon  the  drainage  area  of  the  Nashua  River  and  the  total  yield 
expressed  in  inches  in  depth  upon  the  drainage  area  (inches  of  rainfall 
collected)  for  each  of  the  nineteen  years  from  1897  to  1915,  inclusive. 
The  corresponding  record  for  the  years  1916,  1917  and  1918,  together 
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with  the  average  for  the  entire  period  of  twenty-two  years,  Is  given  in 
the  following  table:  — 


Rainfall,  in  Inches,  received  and  collected  an  the  Nashua  River  Drainage  Area. 


1916. 

191T. 

Rainfall. 

lUinfall 
coUwsted. 

Per  Cent 
ooUeoted. 

RainfaU. 

RatnfaU 
collected. 

Percent 
collected. 

January,      .... 

i.eo 

2.346 

146.7 

3.87 

1.224 

86.3 

Fabniary,    . 

5.W 

3.080 

50.7 

8.05 

1.476 

48.3 

Mareh. 

3.32 

3.374 

101.5 

4.21 

4.409 

104.8 

April,  .        . 

3.96 

5.696 

156.0 

1.80 

2.535 

140.6 

Mv.    .        . 

3.34 

3.028 

90.7 

3.89 

2.350 

60.5 

Jona,    . 

6.67 

3.546 

53.9 

4.47 

2.122 

47.4 

July.    .       . 

5.66 

1.937 

34.2 

1.22 

.471 

38.8 

Aofoat, 

1.72 

.506 

29.5 

4.46 

.552 

12.4 

Septamber, 

4.21 

.506 

12.0 

1.20 

.144 

12.0 

Oetobor, 

1.42 

.250 

17.6 

6.03 

.990    , 

16.4 

Novamber, 

8.15 

.554 

17.6 

1.25 

.540 

43.1 

December, 

2.81 

.820 

29.2 

2.31 

.694 

80.0 

Totalaai 

od  an 

rerac< 

».     . 

43.43 

25.598 

58.9 

37.26 

17.507 

47.0 

1911. 

Ml^N  FOB 

TWBNTT-TWO  YiDABa, 

1197-1911. 

Month. 

RainfaU. 

Rainfall 
ooUeoted. 

Per  Cent 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent 
coUected. 

2.97 

.864 

29.1 

8.62 

2.100 

58.0 

Fetmiary,    . 

4.25 

8.260 

76.6 

8.80 

2.296 

60.4 

Maich, 

2.24 

4.614 

206.0 

4.03 

4.549 

112.8 

ApriL  . 

3.47 

2.775 

80.0 

8.71 

3.651 

98.5 

Mv.    .        . 

1.07 

1.201 

112.8 

3.28 

2.103 

64.2 

June,    . 

4.57 

.902 

19.8 

3.76 

1.842 

35.7 

July.    .        . 

2.80 

.499 

17.8 

4.04 

.765 

18.9 

Aucuat, 

2.82 

.284 

10.1 

4.14 

.742 

17.9 

September, 

7.18 

1.041 

14.5 

3.59 

.567 

15.8 

October, 

1.58 

.609 

88.6 

8.38 

.860 

25.4 

November, 

3.08 

1.004 

32.6 

3.27 

1.218 

87.8 

December, 

3.74 

1.884 

50.4 

4.06 

1.969 

48.5 

Totabai 

ad  a'v 

'wagf 

39.77 

18.987 

47.6 

44.68 

22.162 

49.6 

5 
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The  following  table  gives  a  record  of  the  yield  of  the  drainage  area 
of  the  Nashua  River  for  each  of  the  last  three  years,  the  flow  being 
expressed  in  gallons  per  day  per  square  mile  of  drainage  area:  — 

Yield  of  the  Nashua  River  Drainage  Area  in  GaUans  per  Day  per  Square  Mile} 


3 


Month. 


1916. 


1917. 


1911. 


Mean  for 

Twenty-two 

Yean, 

1897-1911. 


January, 

February, 

March, 

April. 

May. 


June, 


July, 

August, 

September,      .... 

October, 

Noyember,  .... 
December,       .... 

Average  for  whole  year,    . 

Average  for  driest  six  moDths, 


1.815,000 

1,816.000 

1.891,000 

3,300.000 

1,697,000 

2,054.000 

1,086,000 

284,000 

294,000 

140,000 

321,000 

400,000 


1,215,000 
432.000 


686,000 

916,000 

2,472.000 

1,468,000 

1,317,000 

1,229,000 

264,000 

309,000 

84,000 

555,000 

813,000 

389.000 


834.000 
320.000 


484,000 

2,024.000 

2,590,000 

1,608,000 

673,000 

523.000 

280.000 

159,000 

603,000 

341,000 

582,000 

1,056,000 


902,000 
412,000 


1,177,000 

1,416,000 

2.550.000 

2.115,000 

1,179,000 

778.000 

429,005 

416,000 

329.000 

482.000 

706.000 

1.104,000 


1.055,000 
522.000 


1  The  drainage  area  used  in  making  up  these  reoorda  included  water  suifaoes  amounting  to  2.2  per 
cent  of  the  whole  area  from  1897  to  1002,  inclusive,  to  2.4  per  cent  in  1903,  to  3.6  per  cent  in  1904,  to  4.1 
per  cent  in  1905,  to  5.1  per  cent  in  1906,  to  6  per  cent  in  1907,  to  7  per  cent  in  1908, 1909  and  1910.  to  6.5 
per  cent  in  1911,  to  6.8  per  cent  in  1912,  to  7  per  cent  in  1913,  to  7.4  per  cent  in  1914  and  1915,  to  7.6  per 
cent  in  1916  and  to  7.4  per  cent  in  1917. 

Merrimack  River. 

The  flow  of  the  Merrimack  River  has  been  measured  for  many  years 
at  Lawrence,  above  which  place  the  river  has  a  total  drainage  area  of 
4,663  square  miles  which  includes  118^  square  miles  on  the  South 
Branch  of  the  Nashua  River,  75  square  miles  on  the  Sudbury  River 
and  18  square  miles  tributary  to  Lake  Cochituate,  or  a  combined  area 
of  211^  square  miles  from  which  water  is  drawn  at  the  present  time  for 
the  supply  of  the  Metropolitan  Water  District.  The  flow  as  measured 
at  Lawrence  includes  the  water  wasted  from  these  three  drainage  areas> 
the  quantity  of  which,  in  the  wet  months  of  the  year,  is  very  con« 
siderable,  but  which  becomes  very  small  in  the  dry  months.  Records 
of  the  quantity  of  water  wasted  have  been  kept  by  the  Boston  Water 
Board  and  by  the  Metropolitan  Water  and  Sewerage  Board,  and  these 


>  Including  9.35  square  miles  from  which  water  is  drawn  for  the  supply  of  the  city  of  Worooeter. 
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quantities  have  been  deducted  from  the  flow  as  measured  at  Lawrence. 
In  presenting  the  record  of  the  flow  of  the  river,  these  three  drainage 
areas  have  been  deducted  from  the  total  above  Lawrence,  so  that  the 
net  drainage  area  above  that  point  was  4,567  square  miles  in  1880^ 
4,570  square  miles  in  the  years  1881  to  1897,  inclusive,  and  4,452  square 
miles  since  the  latter  year. 

The  average  flow  of  the  Merrimack  River  during  the  year  1918 
amounted  to  1.198  cubic  feet  per  second,  or  775,000  gallons  per  day, 
per  square  mile  of  drainage  area,  or  82  per  cent  of  the  normal  flow  for 
the  past  thirty-nine  years  for  which  records  are  available.  The  flow 
was  in  excess  of  the  normal  in  the  months  of  September,  October, 
November  and  December,  and  less  than  the  normal  in  the  other  eight 
months  of  the  year. 

In  order  to  show  the  relation  between  the  flow  of  this  stream  during 
each  month  of  the  year  1918  and  the  normal  flow  as  deduced  from 
observations  during  the  thirty-nine  years  from  1880  to  1918,  inclusive, 
the  following  table  has  been  prepared:  — 

Table  showing  the  Average  Monthly  Flow  of  the  Merrimack  River  at  Lawrence 
for  the  Year  1918  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage 
Area;  also,  the  Departure  from  the  Normal  Flow, 


Month. 


Normal  Flow, 
]tM-l»tt. 


Actual  Flow 


Ezoessor 
Deficiency. 


January, 
February, 
SCareh,  . 
April,  - 
May.  . 
Jane,     . 

July.      . 
AucuBt, 


October, 
November, 


Averase  for  whole  year. 


1.284 

1.41ft 

2.096 

3.415 

2.171 

1.264 

.746 

.684 

.651 

.811 

1.108 

1.216 


1.455 


.466 

.819 

1.983 

3.337 

1.540 

.757 

.553 

.470 

.847 

.991 

1.126 

1.492 


1.198 


—.818 
""•.696 
—.713 
—.078 
—.631 
—.607 
—.193 
—.214 
+.196 
+.180 
+  .018 
+  .276 


—.257 


The  following  table  gives  the  record  of  the  net  flow  of  the  Merrimack 
River  at  Lawrence  for  each  of  the  last  three  years,  the  flow  being 
expressed  in  cubic  feet  per  second  per  square  mile  of  net  drainage 
area: — 
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Flow  of  the  Merrimack  River  at  Lawrence  in  Cubic  Feet  per  Second  per  Square 

Mile. 


3 


Month. 


1S16. 


1917. 


1911. 


Mean  for 
Thirty-nine 

Yews. 
UM-ttU. 


January 

February 

March 

April, 

May. 

June. 

July 

Aucust, 

September, 

Ootober, 

November,      .... 
.December 

Ayerace  for  whole  year,    . 

Averace  for  driest  ^  months. 


1.527 

1.674 

1.735 

4.323 

2.733 

3.101 

1.531 

.924 

.972 

.798 

.743 

1.154 


1.768 
1.020 


1.023 

.770 

2.316 

3.242 

2.124 

3.037 

1.024 

.629 

.649 

.613 

.882 

.569 


1.398 
.711 


.466 

.819 

1.983 

3.337 

1.540 

.757 

.553 

.470 

.847 

.991 

1.126 

1.492 


1.198 
.791 


1.284 

1.415 

2.696 

3.415 

2.171 

1.264 

.746 

.684 

.651 

.811 

1.108 

1.216 


1.455 
.869 


Sudbury,  Nashua  and  Merrimack  Rivers. 

The  following  table  shows  the  weekly  fluctuations  during  the  year 
1918  in  the  flow  of  the  three  streams  just  described,  namely,  the  Sud- 
bury River  at  Framingham,  the  South  Branch  of  the  Nashua  River 
above  Clinton,  and  the  Merrimack  River  at  I^awrence.  The  flow  of 
these  streams,  particularly  that  of  the  Sudbury  and  of  the  South 
Branch  of  the  Nashua  River,  serves  to  indicate  the  flow  of  other 
streams  in  eastern  Massachusetts.  The  area  of  the  Sudbury  River 
watershed  is  75.2  square  miles  and  of  the  South  Branch  of  the  Nashua 
River  118.19  square  miles.  The  net  watershed  area  of  the  Merrimack 
River  is  4,452  square  miles. 
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Table  showing  the  Average  Weekly  Flow  of  the  Svdbtaryj  South  Branch  of  the  Nashua 
and  the  Merrimack  Rivers  for  the  Year  1918  in  Cubic  Feet  per  Second  per  Square 
Mile  of  Drainage  Area, 


Cubic  Fkbt  pbb 

Sbcond 

■ 

Cubic  Febt  pbb 

Sbcono 

FEB 

Squabb  Miu. 

Wbbk  envino 

pbb 

Squabe  Mile. 

Wbbk  EsmiKo 

Merri- 

Mem- 

SUMDAT  — 

mack 

River 

at  Law- 

renee. 

Nashua 
River. 

Sudbury 
River. 

Sunday  — 

mack 
River 
at  Law- 
rence. 

Nashua 
River. 

Sudbury 
River. 

Jan.     ft. 

.419 

.347 

.030 

July     7.        .        . 

.569 

.457 

.070 

13, 

.407 

1.060 

.931 

14. 

.569 

.353 

.138 

20.        .        . 

.£00 

1.046 

.581 

21.        .        . 

.621 

.603 

.370 

W.        .        . 

.503 

.621 

.311 

28,        .        . 

.470 

.086 

—.079 

Feb.     3, 

An 

.541 

.357 

Auf.    4, 

.393 

.437 

.148 

10. 

.473 

.614 

.160 

11. 

.451 

.483 

.086 

17. 

.676 

1.485 

2.444 

18,        .        . 

.684 

.194 

—.019 

M.        . 

1.302 

5.956 

4.724 

25.        .        . 

.427 

.077 

—.272 

Mar.     3. 

1.606 

6.258 

6.221 

Sept.    1, 

.352 

.319 

—.120 

10, 

1.277 

3.828 

2.900 

8,        .        . 

.345 

.207 

—.278 

17, 

1.036 

2.913 

3.988 

15. 

.367 

.491 

.446 

24, 

2.330 

5.391 

3.456 

22.        .        . 

.590 

1.448 

1.345 

31.        .        . 

3.403 

3.590 

2.092 

29.        .        . 

1.995 

1.790 

2.317 

Apr.     7. 

4.684 

2.613 

1.703 

Oct.     6, 

1.308 

.765 

.934 

14. 

2.809 

2.167 

1.661 

13. 

1.223 

.498 

.497 

21. 

3.113 

2.772 

2.514 

20,        .        . 

.783 

.341 

.200 

28.        . 

3.047 

3.239 

2.910 

27.        .        . 

.830 

.869 

.209 

May     5.        .        . 

2.448 

2.377 

2.719 

Nov.    3, 

1.062 

.513 

.411 

12. 

1.608 

1.097 

1.180 

10, 

.869 

.651 

.527 

1», 

1.686 

.752 

.848 

17. 

.715 

.792 

.373 

26.        .         . 

.964 

.713 

.356 

24,        .        . 

1.751 

1.654 

1.656 

June    2, 

.806 

.659 

.215 

Dec.     1, 

1.162 

.733 

.715 

», 

.691 

.538 

.036 

8,        .        . 

.941 

.811 

.579 

le. 

.745 

.743 

—.013 

15, 

.880 

1.961 

1.497 

23. 

.634 

1.519 

.854 

22, 

1.761 

1.796 

1.878 

30.        .        . 

1.004 

.552 

.330 

29,        .        . 

2.445 

2.221 

2.020 

Sewerage  and  Sewage  Disposal. 

The  war  has  made  it  impossible  to  carry  out  all  the  usual  inspections 
of  sewer  outlets  and  sewage  disposal  works  during  the  year,  and  it  has 
also  made  impracticable  the  construction  of  additions  to  the  existing 
works. 


Examination  of  Sewer  Outlets  discharging  into  the  Sea. 

No  important  changes  have  been  made  in  the  various  sewer  outlets 
discharging  into  the  sea  or  tidal  waters  during  the  past  year.  Improve- 
ments are  greatly  needed  at  a  number  of  these  outlets,  especially  at 
the  sewer  outlet  of  the  city  of  Lynn  and  at  that  of  the  city  of  Beverly, 
and  a  sewerage  system  is  greatly  needed  in  the  town  of  Danvers  to  re- 
move the  objectionable  sources  of  pollution  of  local  waters  in  that 
town.    The  sewer  outlet  of  the  cities  of  Salem  and  Peabody  also  could 
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be  materially  improved  at  a  comparatively  small  cost,  but  under  the 
conditions  existing  during  the  past  year  it  has  not  been  practicable  to 
undertake  such  improvements. 


Sewage  Disposal  in  the  Nashua  River  Valley. 

The  installation  of  sewage  disposal  works  at  Fitchburg  has  been 
followed  by  a  marked  improvement  in  the  condition  of  the  North 
Branch  of  the  Nashua  River  below  that  city,  but  this  improvement  is 
largely  offset  by  the  entrance  of  the  sewage  of  Leominster  farther  down 
the  stream,  and  the  condition  of  the  river  above  its  confluence  with 
the  South  Branch  at  Lancaster  has  grown  steadily  worse  in  the  past 
three  years. 

At  Clinton,  on  the  South  Branch,  the  sewage  is  treated  at  disposal 
works  and  the  effluent  discharged  into  the  river  just  above  its  con- 
fluence with  the  North  Branch.  The  examinations  of  the  main  river 
below  the  junction  of  the  North  and  South  Branches  show  that  its 
condition  is  growing  worse,  and  above  Ayer  the  river  was  considerably 
more  polluted  than  was  the  case  last  year.  Below  Ayer,  though  the 
river  receives  the  large  quantity  of  effluent  discharged  through  the 
sewage  disposal  works  at  Camp  Devens,  its  condition  was  less  objec- 
tionable than  in  the  previous  year. 

At  Camp  Devens,  in  Ayer,  the  sewage  disposal  system,  completed 
soon  after  the  camp  was  occupied,  has  been  in  operation  during  the 
past  year.  The  sewage  is  pumped  to  filter  beds,  20  acres  in  area, 
located  on  high  gravelly  land  in  the  northwesterly  part  of  the  town. 
The  material  of  the  filters  is  of  excellent  quality  for  the  purpose,  and 
beneath  a  deep  layer  of  sand,  strata  of  very  coarse  material  are  found, 
so  that  it  was  deemed  unnecessary  to  provide  underdrainage  for  the 
filters.  The  large  quantity  of  sewage  disposed  of  on  this  area  sinks 
into  the  ground  and  doubtless  finds  its  way  to  neighboring  water 
courses,  though  no  considerable  outflow  of  effluent  has  been  found  at 
any  point.  The  rate  of  operation  has  been  higher  than  usual  for  sand 
filters,  but  the  results  of.  their  operation  have  been  excellent. 

The  most  offensive  pollution  of  the  Nashua  River  or  any  of  its 
tributaries  is  that  which  is  caused  by  the  sewage  of  the  city  of  Leomin- 
ster, which  is  discharged  untreated  into  the  streams  near  the  city. 
During  the  year  an  experimental  sewage  disposal  works  was  con- 
structed at  Leominster  for  the  treatment  of  the  sewage  from  a  small 
area  in  the  city,  the  quantity  of  sewage  treated  amounting  apparently 
to  about  75,000  gallons  per  day.  The  works  consist  of  duplicate  septic 
tanks,  contact  beds  and  trickling  filters,  the  latter  provided  with  a 
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limited  amount  of  underdrainage  for  such  filters.  The  trickling  filters 
are  each  about  one-sixth  of  an  acre  in  area,  only  one  having  been  used 
thus  far.  With  one  unit  in  use,  the  rate  of  operation  of  the  trickling 
filter  is  only  about  one-third  the  rate  at  which  trickling  filters  are 
usually  operated  with  satisfactory  results.  When  examined,  the  distri- 
bution upon  the  trickling  filter  was  unsatisfactory,  the  effluent  of  very 
poor  quality,  and  the  odor  about  the  works  offensive.  The  results  of 
the  experiment  thus  far  indicate  that  the  treatment  of  the  entire 
sewage  of  Leominster  by  works  of  this  character  would  be  inefficient 
and  impracticable.  Far  better  results  could  be  obtained  at  less  expense 
by  the  method  already  recommended.  It  is  important  for  the  protec- 
tion of  the  public  health  in  the  Nashua  River  valley  that  the  sewage 
of  the  city  of  Leominster  shall  be  given  proper  treatment  before  it  is 
discharged  into  the  river,  and  the  construction  of  suitable  works  should 
be  begun  without  further  delay. 

Sewerage  of  the  City  of  Worcester. 

Experiments  upon  the  treatment  of  the  sewage  of  the  city  of  Worces- 
ter by  the  activated  sludge  process,  so  called,  were  carried  on  from 
July  7,  1917,  to  Aug.  20,  1918,  when  the  work  was  discontinued.  The 
results  of  these  experiments  have  not  yet  been  summarized  completely, 
but  so  far  as  available  they  indicate  that,  while  the  sewage  of  the  city 
of  Worcester  could  be  treated  successfully  by  this  process,  it  would 
probably  be  a  more  difiicult  and  expensive  one  to  adopt  than  the 
method  of  disposal  by  trickling  filters  without  any  material  offsetting 
advantages.  The  city  is  now  in  a  position  to  proceed  with  the  con- 
struction of  new  disposal  works,  plans  for  which  are  already  being  pre- 
pared. There  appears  to  be  nothing  to  prevent  the  carrying  on  of  this 
work  to  completion  without  further  study  than  is  required  in  the 
preparation  of  suitable  plans,  though  it  is  possible  that  legislation  may 
be  necessary  to  enable  the  city  to  obtain  the  funds  required. 

Sewerage  in  the  Taunton  River  Valley. 

Improvements  in  the  sewerage  works  at  Brockton  have  been  carried 
on  slowly  during  the  year.  New  pumping  machinery  is  being  installed, 
and  its  capacity  will  soon  be  sufficient  to  pump  all  of  the  sewage  to  the 
disposal  works  and  prevent  further  overflow  into  the  Salisbury  Plain 
River.  Experiments  are  under  way  to  determine  the  best  practicable 
plan  of  enlarging  the  sewage  disposal  works  and  improving  the  character 
of  the  effluent  in  preparation  for  the  construction  of  additional  works  as 
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soon  as  practicable.  The  revolving  screen  at  the  pumping  station  was 
abandoned  in  June^  and  the  sewage  is  now  applied  to  the  trickling  filter 
and  the  sand  filters  without  preliminary  treatment. 

The  town  of  Bridgewater  is  temporarily  discharging  its  sewage  into 
the  Town  River,  but  has  prepared  plans  for  works  for  the  treatment  of 
the  sewage  the  construction  of  which  has  been  postponed  on  account  of 
the  war. 

The  town  of  Middleborough  prepared  plans  for  the  treatment  of  the 
sewage  of  that  town  many  years  ago,  but  has  taken  no  further  action 
in  the  matter. 

The  city  of  Taunton,  acting  through  its  sewer  commissioners,  began 
early  in  1917  the  preparation  of  plans  of  works  for  the  treatment  of  its 
sewage,  but  owing  to  the  lack  of  engineers  on  account  of  the  war  the 
work  was  discontinued.  The  cause  of  this  delay  being  removed,  it  is 
expected  that  the  work  will  be  taken  up  again  and  carried  to  completion. 


Sewage  Disposal  Systems. 

The  following  is  a  list  of  the  principal  sewage  disposal  works  now  in 
operation  in  the  State:  — 


Amherst. 

Andover. 

Attleboro. 

Ayer  (Camp  Devens). 

Biilerica. 

Brockton. 

Clinton. 

Concord. 

Easthampton. 

Fitchburg. 

Framingham. 

Franklin. 

Gardner. 

Hopedale. 

Hudson. 

Leicester 

Lenox. 


Longmeadow. 

Marion. 

Marlborough. 

Maynard. 

Medfield. 

Miiford. 

Natick. 

North  Attleborough. 

North  Brookfield. 

Northbridge. 

Norwood. 

Pittsfield. 

Southbridge. 

Spencer. 

Stockbridge 

Westborough. 

Worcester. 


Practically  no  work  has  been  done  in  the  enlargement  or  improve- 
ment of  sewage  disposal  systems  during  the  year  1918  on  account  of 
conditions  brought  about  by  the  war.  In  consequence  of  these  condi- 
tions, the  additional  filters  which  were  under  construction  at  Andover 
and  Stockbridge  in  1917  have  not  yet  been  completed,  and  the  improve- 
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ments  so  essential  to  proper  sewage  disposal  at  Southbridge  liave  not 
been  begun.  The  extension  of  the  Easthampton  sewer  outlet  to  the 
Connecticut  River  has  also  been  postponed,  together  with  the  necessary 
improvements  at  Brockton,  Milford  and  a  number  of  other  places.  A 
decided  improvement  in  the  maintenance  and  operation  of  the  filters  at 
Framingham  has  greatly  increased  the  efficiency  of  that  works,  not- 
withstanding the  fact  that  the  quantity  of  sewage  was  materially  in- 
creased during  the  past  year  by  the  encampment  of  a  large  number  of 
sailors  at  the  old  muster  field.  The  sewage  disposal  works  at  Marl- 
borough continue  to  give  satisfactory  results,  and  excellent  results  are 
also  being  obtained  at  Attleboro,  Franklin,  Hudson  and  many  of  the 
other  places  in  the  list. 

A  number  of  works  are  now  greatly  overtaxed,  and  additions  and 
extensions  are  badly  needed.  Chief  among  these  are  the  works  at 
Southbridge,  Natick,  Northbridge,  Milford  and  Andover.  At  Clinton 
the  amount  and  character  of  the  sewage  are  such  as  to  overtax  con- 
siderably the  filter  beds  at  the  present  time.  It  is  probable  that  by 
reducing  the  amount  of  ground  water  entering  the  sewers,  and  by  the 
treatment  of  the  manufacturing  wastes  of  the  Bigelow  Carpet  Company 
(which  contain  an  excessive  quantity  of  fats)  now  discharged  into  the 
sewers,  the  works  could  be  relieved  of  much  of  the  load  now  discharged 
upon  them  and  the  efficiency  of  the  treatment  made  satisfactory. 

At  some  of  the  other  works,  particularly  at  Gardner  and  at  Leicester, 
considerable  quantities  of  sewage  are  discharged  directly  into  the  streams 
on  account  of  the  works  being  of  inadequate  capacity. 

At  Pittsfield  sewage  has  been  discharged  from  time  to  time  into  the 
Housatonic  River,  though  the  sewage  disposal  works  in  this  case  are 
probably  adequate  at  present  for  the  disposal  of  all  of  the  sewage  of 
the  city. 

At  Northbridge  the  underdrainage  system  has  been  reconstructed 
and  the  beds  resurfaced. 

At  Norwood  additional  filters  previously  laid  out  were  completed 
during  the  year,  and  at  Marion  the  ffiters  were  resurfaced. 


Results  op  Examinations  op  Sewage  and  Eppluent  at  Various 

Sewage  Disposal  Works,  1918. 

The  average  results  of  the  analyses  of  sewage  and  effluent,  together 
with  statistics  concerning  the  more  important  sewage  disposal  works  in 
the  State,  are  presented  in  the  following  tables:  — 
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Tablb  No.  5.  —  Average  ResuUe  of  the  Analyses  of  Monthly  Samples  of  Effluent 

from  Sand  Filters. 

[Parts  in  100.000.] 


CiTT  OB  Town. 


i 


1 


I- 


Ando 


BBcxnETotr  (nnd  filtera  used  for  settled 

trieklins  filter  effluent). 
Clinton,^         .... 


CoDoord,* 


Franklin.s      .        .        .        . 
Gardner  (Gardner  Area), * 
Gardner  (Templeton  Ax«a),i 


Mablbobouoh,  ^ 

Milford.  . 
Natick.  . 
North  Attleborough 
NorthbridcB,  . 
Nonroodt 


BonthbridcB,*. 
Spmoert 
8tockbrid«B,« 
Wcetborouch,! 


l.M 
4.17 
2.20 
1.62 


.44 


.80 
1.97 


2.56 
2.68 


1.48 
1.21 
1.61 
.68 
1.37 

1.45 


2.85 


.02 
1.81 


1.06 


.17 


.78 


2.05 


.1752 
.1480 
.1829 
.1142 
.0308 


.0678 
.1363 
.0567 
.1400 
.2990 


.1508 
.1324 
.2195 
^0687 
.0606 


.1028 
.0971 
.0185 
.0877 
.0760 


.1064 
.0877 
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1.104 
1.929 
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1.211 
.066 
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.026 
.257 
.555 

.074 
.102 

.513 
1.160 
.008 
.382 
.546 

.190 
.595 
.017 
.169 
.404 

1.267 


>  Regular  samples  from  two  or  more  underdrains  combined  in  one  average. 

*  Every  other  month, 
a  Pour  samples. 

*  Several  underdrains.    December  to  February,  inclusive,  omitted. 

*  Several  underdrains.    Five  months. 

*  Two  samples  from  underdrains  of  sand  beds  and  three  from  irrigation  area. 
'  January,  July  and  September. 

Nora. —  Venr  little  effluent  has  as  yet  appeared  in  underdrains  at  Attleboro.    Concord  effluent 
pies  taken  from  spring. 
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Tablb  No.  6.  —  Efficiency  of  Sand  Filters  (Per  Cent  of  Free  and  Albuminoid 
Ammonia  removed). 
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Examination  of  Rivebs. 

In  general,  the  pollution  of  the  rivers  of  the  State  has  increased  in 
1918  as  compared  with  the  previous  year,  and  their  condition  in  some 
cases  has  been  more  objectionable  than  for  several  years.  A  brief 
statement  of  the  condition  of  the  various  rivers  at  the  more  important 
points  is  here  presented:  — 

Aberjona  River  and  Mystic  Lakes. 

The  condition  of  the  Aberjona  River  was  satisfactory  throughout  the 
warmer  part  of  the  year,  but  late  in  the  year  there  was  an  increase  of 
organic  matter  in  the  stream,  and  the  average  quantity  of  organic 
matter  in  the  water  during  the  year  has  been  somewhat  greater  at  the 
entrance  to  Mystic  Lake  than  in  the  previous  year.  The  amount  of 
acid  present  in  the  water,  however,  has  been  low. 

By  the  provisions  of  chapter  34  of  the  Resolves  of  the  year  1918  the 
Department  was  directed  to  ascertain  the  cost  of  constructing  a  sewer 
or  sewers  adequate  for  the  disposal  of  the  sewage  and  manufacturing 
waste  now  discharged  into  the  Mystic  Lakes  in  the  towns  of  Arlington 
and  Winchester  and  the  city  of  Medford.  It  has  been  impracticable 
to  complete  this  work  during  the  past  year,  and  a  request  has  been 
made  for  an  extension  of  time  for  carrying  out  this  work. 

Assabet  River, 

The  condition  of  the  Assabet  River  has  shown  but  little  change  at 
any  point  during  the  past  year  as  compared  with  the  previous  year. 
The  river  is  still  very  badly  polluted  below  Maynard,  though  its  con*- 
dition  is  somewhat  less  objectionable  than  was  the  case  a  few  years  ago. 

Blackstone  River. 

The  condition  of  the  Blackstone  River  has  shown  no  very  material 
change  in  the  past  few  years.  When  examined  in  the  summer  of  1918 
the  appearance  of  the  stream  was  objectionable  and  its  odor  offensive 
throughout  a  large  part  of  its  course  below  Worcester. 

Charles  River. 

The  pollution  of  the  Charles  River  has  increased  in  1918  throughout 
most  of  its  course,  but  especially  in  the  upper  reaches  in  Medway  and 
Medfield.  The  pollution  of  Mine  Brook,  one  of  its  principal  tributaries, 
has  increased  decidedly  above  the  Franklin  filter  beds,  and,  though  its 
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condition  below  the  filters  is  much  better,  it  still  shows  the  effect  of 
the  pollution  above.  The  pollution  of  this  stream  is  largely  due  to 
manufacturing  waste. 

Chicopee  River. 

The  condition  of  the  Chicopee  River  has  shown  little  change  in  the 
past  year  as  compared  with  the  previous  year,  and  while  this  river 
receives  considerable  pollution  it  is  not  objectionable  at  the  present 
time.  Of  its  principal  tributaries,  the  Quaboag,  Ware  and  Swift  rivers, 
the  latter  receives  very  little  pollution  of  any  kind  except  that  which  is 
caused  by  manufacturing  waste  discharged  into  the  river  in  the  lower 
portion  of  its  course  near  its  confluence  with  the  Ware  and  Quaboag, 
which  causes  no  seriously  objectionable  condition  at  the  present  time. 
The  principal  pollution  of  the  Quaboag  River  is  that  which  is  caused 
by  the  sewage  of  Palmer,  but  the  quantity  of  sewage  discharged  into 
the  river  up  to  the  present  time  has  not  been  sufficient  to  render  it 
unsightly  or  seriously  objectionable  in  any  part  of  its  course.  The 
Ware  River,  on  the  other  hand,  is  polluted  by  manufacturing  wastes  at 
several  points  along  its  course,  and  is  seriously  polluted  below  Ware  by 
manufacturing  waste  and  especially  by  the  discharge  from  the  sewers  of 
the  town. 

The  maintenance  of  proper  sanitary  conditions  in  this  stream  is 
likely  soon  to  require  the  establishment  of  disposal  works  for  treating 
the  sewage  of  the  town  of  Ware  and  the  more  objectionable  manu- 
facturing wastes. 

Concord  and  Svdbury  Rivers, 

There  has  been  little  change  in  the  condition  of  the  Concord  and 
Sudbury  rivers  as  compared  with  previous  years.  The  most  objection- 
able pollution  of  the  Sudbury  River  is  at  Saxonville,  where  the  stream 
receives  a  large  quantity  of  manufacturing  waste  and  is  notably  pol- 
luted for  a  considerable  distance  below  the  village. 

The  condition  of  the  Concord  River  above  the  city  of  Lowell  has  not 
been  objectionable  at  any  point  during  the  past  year.  In  the  city  of 
Lowell  the  river  is  badly  polluted,  especially  by  sewage  from  one  of 
the  main  sewer  outlets  of  the  city  which  discharges  into  the  stream  a 
short  distance  above  its  confluence  with  the  Merrimack.  A  plan  for 
improving  the  condition  of  the  Concord  River  was  prepared  by  this 
Department  several  years  ago,  but  the  improvement  has  not  been 
carried  out. 

Connecticut  River. 

The  condition  of  this  river  has  shown  little  change  in  the  past  year 
as  compared  with  former  years.  It  is  not  seriously  polluted  at  any 
point  at  the  present  time. 
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Deerfield  River. 

The  Deerfield  River  receives  very  little  pollution  through  its  course, 
except  that  which  is  caused  by  the  sewage  of  the  town  of  Greenfield, 
which  is  discharged  into  the  river  a  short  distance  above  its  confluence 
with  the  Connecticut.  The  conditions  about  this  outlet,  however,  have 
not  been  seriously  objectionable  during  the  past  year. 

French  Rieer. 

The  F*rench  River  is  very  badly  polluted  at  Webster  by  the  sewage 
of  the  town  and  by  manufacturing  waste  discharged  from  the  mills. 
It  is  one  of  the  most  seriously  polluted  streams  of  the  State,  and  in- 
vestigations were  begun  just  before  the  war  for  the  removal  of  the 
sewage  from  this  river  and  for  its  proper  disposal.  The  work  should 
be  taken  up  again  without  delay  and  the  pollution  of  the  river  by 
sewage  prevented. 

Hoosick  Rtjer, 

The  Hoosick  River  is  grossly  polluted  by  the  sewage  of  North 
Adams  and  Williamstown,  and  is  offensive  in  the  drier  part  of  the  year 
throughout  its  course  from  the  North  Adams  sewer  outlet  to  the  point 
where  it  leaves  the  State.  The  region  through  which  the  river  flows 
in  Massachusetts  is  thickly  populated  and  the  river  should  be  restored 
as  soon  as  practicable  to  a  proper  sanitary  condition,  which  can  be 
accomplished  by  the  removal  of  the  sewage  of  North  Adams  and 
Williamstown  and  its  treatment  at  suitable  works. 

HouaaUmic  River, 

The  Housatonic  River  below  Pittsfield  has  been  somewhat  more 
polluted  than  last  year,  though  the  increase  has  not  been  marked.  In 
the  lower  part  of  its  course  in  Stockbridge  and  Great  Barrington  there 
has  been  little  change  in  its  condition  for  several  years.  If  all  of  the 
sewage  of  Pittsfield  were  pumped  to  the  disposal  works  and  filtered, 
the  condition  of  the  stream  would  not  be  noticeably  objectionable  at 
any  point  at  the  present  time. 

Merrimack  River. 

There  has  been  little  change  in  the  condition  of  the  Merrimack 
River  throughout  its  course  as  compared  with  the  previous  year,  and 
its  condition  has  been  considerably  better  in  the  past  few  years  than 
formerly.  Some  of  the  tributaries  of  this  river,  notably  Cochickewick 
Brook  in  North  Andover,  show  an  increase  in  pollution  as  compared 
with  former  years. 
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Miller's  River. 

The  pollution  of  the  Miller's  River  below  Winchendon  has  increased 
somewhat  during  the  past  year,  and  there  has  been  a  slight  increase  in 
the  pollution  below  Athol  also,  with  little  change  in  the  remainder  of 
its  course.  The  river  has  not  been  noticeably  objectionable  at  any 
point. 

Neponaet  River, 

The  condition  of  the  Neponset  River  has  shown  on  the  whole  a 
slight  deterioration  in  its  upper  waters  above  Hawes  Brook  as  com- 
pared with  the  previous  year.  Hawes  Brook  below  the  tannery  of  the 
Winslow  Brothers  and  Smith  Company  has  been  much  more  highly 
polluted  than  in  the  past  two  years,  and  the  same  is  true  of  the  condi- 
tion of  the  river  below  Hawes  Brook.  In  its  course  through  the 
meadows,  also,  the  pollution  of  the  river  has  been  greater  than  in  the 
previous  year,  and  its  condition  at  Pauls  bridge  more  objectionable 
than  for  several  years.  At  its  mouth  at  Milton  Lower  Mills  the 
quantity  of  organic  matter  in  the  water  of  the  river  and  the  evidences 
of  pollution  have  been  somewhat  greater  than  in  the  previous  two  years. 

The  difficulty  in  obtaining  labor  and  chemicals  for  use  as  precipi- 
tants  at  the  various  works  in  this  valley  for  the  treatment  of  manu- 
facturing wastes  has  for  some  time  been  serious,  and  these  conditions 
have  been  largely  responsible  for  the  less  efficient  treatment  of  these 
wastes  during  the  past  year. 

The  sewage  discharged  at  the  disposal  works  at  Norwood  has  been 
treated  effectually  during  the  year. 

The  town  of  Stoughton,  at  the  headwaters  of  the  Canton  River,  one 
of  the  principal  tributaries  of  the  Neponset  River,  which  had  been 
preparing  for  the  construction  of  a  sewage  disposal  system,  found  it 
necessary  to  postpone  the  work  on  account  of  the  conditions  brought 
about  by  the  war.  In  the  valley  of  the  Canton  River,  also,  the  stream 
has  been  seriously  polluted  during  the  past  year  by  wastes  from  a 
factory  manufacturing  khaki,  disposal  works  for  which  have  been  par- 
tially completed.  At  other  points  in  this  valley  there  has  been  pollu- 
tion of  the  streams  by  manufacturing  waste  which  it  has  been  found 
impracticable  to  prevent  on  account  of  the  conditions  brought  about 
by  the  war. 

Taunton  River. 

The  condition  of  the  Salisbury  Plain  River  below  Brockton  has  been 
very  much  worse  than  at  any  time  since  the  Brockton  sewerage  works 
were  completed,  and  this  river  was  very  badly  polluted  during  the 
diier  part  of  the  year. 
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The  Town  River  below  Bridgewater  also  shows  greater  pollution 
than  in  any  previous  year,  and  the  same  is  true  of  the  condition  of  the 
Taunton  River  below  the  junction  of  the  Town  and  Salisbury  Plain 
rivers. 

The  Nemasket  River  also  shows  more  evidence  of  pollution  than  for 
several  years. 

At  Taunton  there  has  been  a  deterioration  in  the  condition  of  the 
MiH  River,  which  has  been  badly  polluted  in  its  course  through  the 
city,  and  the  quantity  of  organic  matter  in  the  water  of  the  Taunton 
River  itself  below  Taunton  has  been  greater  than  in  previous  years. 

Ten  Mile  River. 

The  Ten  Mile  River  below  Attleboro  has  been  maintained  in  satis- 
factory condition  during  the  past  year. 

Wesifield  River, 

The  most  serious  pollution  of  the  Westfield  River  is  that  which  is 
caused  by  the  sewage  of  Westfield  which  is  discharged  into  the  river 
below  the  town.  This  river  is  not  seriously  polluted,  and  its  condition 
has  shown  no  material  change  as  compared  with  previous  years. 

The  results  of  chemical  examinations  of  the  more  important  rivers 
are  presented  in  the  following  tables:  — 


Blackstone  River, 

Chemical  Examination  op  Water  from  Blackstone  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Blackstone  River,  below  Cherry  Valley , 
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Chemical  Examination  of  Water  from  Blackstone  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive  —  Continued, 

Blackatane  River,  between  MiU  Brook  Channel  and  the  Sewage  Precipitation  Works 

of  the  City  of  Worcester. 
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87.36 


18.55 
18.97 
15.70 
10.91 
10.84 

8.28 
11.68 

8.20 
11.04 
10.28 


Ammonia. 


AliBTTMINOID. 


I 


1 

8 


I 


3 

00 


.1865 
.1988 
.1920 
.2047 
.2767 
.2998 
.2883 
.2483 
.4864 
.2917 


.0381 
.0545 
.0449 
.0352 
.0491 
.0771 
.0650 
.0549 
.0612 
.0728 


.0289 
.0309 
.0212 
.0225 
.0285 
.0510 
0392 
.0354 
0379 
0822 


.0142 
.0236 
.0237 
.0127 
.0206 
0261 
,0258 
0195 
0283 
0406 


4.80 
4.07 
4.03 
3.58 
3.18 
3.86 
2.96 
2.08 
2.19 
2.23 


NXTBOOMN 


I 


I 

2 


.0083 
.0028 
.0170 
0027 
0003 
0012 


.0010 
.0009 
0009 

0011 
0008 

0018 


S 

a 

1 


1  Septonnber  omitted. 


>  November  omitted. 


Blackstone  River,  below  Sewage  Precipitation  Worki 

r. 

1909 

- 

53.79 

12.12 

1.0567 

.1283 

.0703 

.0490 

6.02 

.0067 

.0075 

— 

1910, 

- 

52.15 

12.52 

1.0090 

.1654 

.0817 

.0887 

5.68 

.0015 

.0034 

— 

1911, 

0.21 

53.25 

13.15 

.9967 

.1608 

.0651 

.0967 

6.54 

.0153 

.0072 

- 

1912, 

0.28 

48.90 

10.08 

1.1700 

.1678 

.0904 

.0769 

6.12 

.0187 

.0096 

- 

1918.1 

0.28 

40.68 

10.46 

.9820 

.1286 

.0719 

.0667 

4.49 

.0158 

.0084 

- 

1914, 

0.25 

48.46 

9.08 

.8577 

.1114 

.0770 

.0344 

4.87 

.0088 

.0091 

— 

1916. 

0.18 

89.45 

6.n 

.6370 

.1082 

.0575 

.0457 

8.58 

- 

- 

- 

1916,1 

- 

49.21 

9.00 

.6684 

.1081 

.0607 

.0424 

8.69 

- 

- 

- 

1917, « 

- 

50.37 

12.46 

.9850 

.0926 

.0610 

.0816 

4.25 

- 

- 

- 

1918, 

r 

0.61 

89.03 

8.40 

.8590 

.1870 

.0687 

.0688 

8.42 

- 

- 

« 

1  September  omitted. 


>  July  omitted. 
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Chkmical  Examination  of  Water  fbom  Blackstone  Riyeb.  —  Averages 
FOR  Six  Months,  from  June  to  Noyebcber,  inclusive  —  Concluded, 

Blackstone  River,  at  Uxbfidge, 

[Parts  in  100.000.] 


• 

1 

Rbbidub  on 

Ammonia. 

• 

8 
1 

NiTROGBN 

Evaporation. 

1 

ALBUMINOID. 

AB  — 

YSAB. 

• 

1 

• 

• 

1 

• 

• 

1 

1 

• 

i 

a 

AMWf                  .... 

.92 

18.81 

4.85 

.8478 

.0273 

.0216 

.0057 

8.64 

.0825 

.0066 

- 

1910. 

.36 

82.68 

4.69 

.4968 

.0356 

.0802 

.0064 

4.62 

.0498 

.0048 

- 

1911. 

.26 

28.10 

8.85 

.8717 

.0293 

.0225 

.0068 

4.15 

.0658 

.0178 

- 

19U. 

.21 

21.91 

8.06 

.4897 

.0845 

.0288 

.0057 

4.06 

.0497 

.0187 

6.5 

1913, 

.29 

19.48 

8.70 

.3880 

.0855 

.0281 

.0074 

8.84 

.0882 

.0107 

5.5 

1914, 

.25 

23.72 

2.84 

.6285 

.0855 

.0284 

.0071 

4.55 

.0482 

.0154 

7.2 

1915. 

.80 

19.68 

2.76 

.3068 

.0881 

.0802 

.0079 

3.10 

- 

- 

6.3 

1910,1 

.32 

20.42 

4.72 

.3766 

.0876 

.0298 

.0088 

2.74 

- 

- 

6.3 

1917. 

.22 

22.21 

4.28 

.3904 

.0865 

.0286 

.0079 

8.27 

- 

- 

— 

1919, 

.86 

10.28 

4.12 

.2555 

.0854 

.0280 

.0074 

8.26 

- 

- 

- 

^  August  omitted. 


Blackstone  River,  at  MiUviUe. 


1909, 
1910. 
1911. 
1913. 
1913. 
1914, 
1916, 
1916. 
1917, 
1918, 


.24 
.80 
.88 
.29 
.87 
.28 
.42 
.88 
.88 
.42 


11.87 
18.94 
14.35 
15.20 
12.92 
14.88 
18.55 
18.81 
14.10 
18.47 


8.17 
8.32 
2.79 
2.18 
2.88 
2.78 
2.02 
2.78 
8.96 
8.38 


.1596 
.2350 
.1787 
.2433 
.1681 
.2345 
.1379 
.2284 
.1572 
.1166 


.0267 
.0277 
.0268 
.0283 
.0281 
.0804 
.0861 
0266 
0286 
0834 


.0234 
.0222 
.0249 
.0237 
.0243 
0267 
.0199 
0222 
0252 


.0047 
.0043 
.0046 
.0084 
.0044 
.0061 
.0094 
.0067 
.0064 
.0062 


2.27 
3.01 
2.94 
2.91 
2.44 
2.78 
2.12 
1.86 
2.12 
2.21 


.0225 
.0380 
.0855 
.0421 
.0845 
0238 


.0019 
.0018 
.0051 
.0064 
.0063 
0065 
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Charles  Rider, 

Chemical  Examination  of  Water  from  Charles  River.  —  Averages 
Six  Months,  from  June  to  November,  inclusive. 

Charles  River,  above  Milfard. 

[Parts  in  100.000.] 


FOR 


Year. 


1914.1 

1916,1 

1916,1 

1917. 

1918,1 


s 


.84 
.75 
.49 
.43 
.37 


Rssidub  on 
Evaporation. 


3 


4.03 
6.00 
4.70 
4.96 
4.16 


a 

§1 


I 


P 


1.43 
3.37 
3.33 
1.68 
1.36 


.0046 
.0089 
.0068 
.0062 
0096 


Ammonia. 


ALBUMINOID. 


I 


I 


9 

00 


.0238 

.0178 

1 
.0060 

.0296 

.0260 

.0086 

.0219 

.0207 

.0012 

.0197 

.0167 

.0040 

.0209 

.0166 

.0064 

I 

e 


.41 
.41 
.87 
.85 
.88 


Nttrogkn 


I 

2 


I 


.0000 


.0000 


•8 

S 
8 

I 


.86 
.84 
.76 
.68 
.41 


0.9 
1.1 
1.0 
1.8 
1.2 


1  Three  months. 


t  Four  months. 


Charles  River,  below  Milford. 


1914.   . 

.48 

12.47 

2.87 

.2817 

.0470 

.0868 

.0102 

1.74 

.0298 

.0066 

.74 

8.8 

1916.   . 

.72 

12.00 

8.68 

.1827 

.0687 

.0844 

.0243 

1.61 

- 

- 

1.04 

8.1 

1916.1  . 

.41 

12.26 

4.96 

.1268 

.0261 

.0220 

.0081 

1.98 

- 

- 

.81 

2.9 

1917,   . 

.82 

17.98 

6.77 

.4188 

.0418 

.0321 

.0092 

8.34 

- 

- 

.49 

8.7 

1918.1  . 

.61 

10.88 

8.10 

.0519 

.0681 

.0866 

.0166 

1.71 

- 

- 

.96 

- 

1  October  omitted. 


t  Four  months. 


Charles  River,  opposite  Pumping  Station  of  BroMine  Waier  Works. 


1914. 

.66 

7.10 

1.87 

.0055 

.0814 

.0265 

.0049 

.92 

.0082 

.0001 

.06 

3.1 

1916,1  . 

.46 

8.10 

2.60 

.0087 

.0345 

.0211 

.0084 

.96 

- 

- 

.66 

3.0 

1917,   . 

.70 

7.98 

2.72 

.0053 

.0894 

.0270 

.0124 

.73 

- 

- 

1.02 

3.1 

1918,1  . 

.66 

7.26 

2.60 

.0084 

.0401 

.0323 

.0078 

.86 

• 

- 

.80 

1.9 

1  Two  months. 


s  Three  months. 


Charles  River,  opposite  Pumping  Station  of  Wdltham  Water  Works. 


1914,   . 

.63 

7.45 

1.98 

.0117 

.0858 

.0297 

.0066 

.92 

.0080 

.0002 

.67 

1916,   . 

.98 

8.80 

3.97 

.0131 

.0475 

.0407 

.0068 

.91 

- 

- 

1.11 

1916,   . 

.69 

8.68 

8.88 

.0163 

.0828 

.0346 

.0082 

.89 

- 

- 

.91 

1917,   . 

.67 

7.68 

3.76 

.0109 

.0310 

.0282 

.0028 

.80 

- 

- 

.71 

1918,1  . 

f ^-— 1 

.49 

6.60 

3.27 

.0101 

.0384 

.0272 

.0112 

.96 

- 

- 

.61 

1  Three  months. 
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Ckicopee  River. 

CHEiaCAL   EXAMINATIOK  OF  WatER  FROM  ChICOPBB  RiVEB  AND   ITS   TrIBU- 

TARiBs.  —  Averages  for  Six  Months,  from  June  to  November,  in- 

CLX7BTVE. 

Ware  River,  below  Ware, 

[Parts  in  100.000.] 


m 


1014. 
1915, 

me, 

1917. « 
1918, 


I 


.60 
.76 
.79 
.68 
.66 


Rsbidxtb  on 
Evaporation. 

1 

Loeeon 
Ignition. 

10.47 

8.16 

9.48 

8.41 

7.87 

2.83 

8.88 

3.68 

8.08 

8.36 

Ammonia. 


ALBUMINOID. 


1 


I 


9 
m 


0601 

.0704 

.0488 

0317 

.0746 

.0437 

0148 

.0151 

.0834 

0630 

.0680 

0876 

0319 

.0647 

.0414 

.0216 
.0819 
.0117 
.0354 
.0288 


a 


O 


.58 
.42 
.86 
.44 

.89 


NiTBOGBN 
AB  — 


I 


s 


.0012 


0006 


•8 

a 

8 

a 


.83 
1.16 
1.04 

.74 
1.14 


S 


^  July  omitted. 


Qwaboag  River ,  below  Palmer, 


1914.   . 

.49 

6.63 

1.63 

.0144 

.0348 

.0176 

.0067 

.49 

.0045 

0004 

.85 

- 

1915.   . 

.56 

6.00 

3.12 

.0128 

.0836 

.0236 

.0100 

.40 

- 

- 

.62 

- 

1910. 

.64 

6.03 

3.54 

.0134 

.0278 

.0209 

.0089 

.31 

- 

- 

.70 

- 

1918, >   . 

.36 

5.70 

1.88 

.0149 

.0220 

.0156 

.0064 

.45 

- 

- 

.41 

- 

'  Four  months. 


Swift  River,  below  Bondsville. 


1914, 

.85 

4.97 

1.67 

.0087 

.0804 

0219 

.0085 

.20 

.0025 

.0002 

.55 

- 

1915,   . 

.46 

4.95 

1.881 

.0052 

.0269 

.0202 

.0067 

.24 

- 

- 

.64 

- 

1910, 

.49 

4.22 

1.67. 

.0026 

.0198 

.0160 

.0033 

.18 

- 

- 

.69 

- 

1917,   . 

.88 

5.07 

2.02 

.0034 

.0224 

.0166 

.0058 

.19 

- 

- 

.50 

- 

1918,   . 

.84 

4.85 

1.68 

.0055 

.0197 

.0155 

.0042 

.21 

- 

- 

.49 

- 

Chicopee  River,  above  Chicopee. 


1914. 

.88 

6.50 

2.00 

.0168 

.0378 

.0313 

.0066 

.51 

.0095 

.0008 

.40 

- 

1915,   . 

.01 

6.45 

1.98 

.0168 

.0396 

.0242 

.0068 

.89 

- 

- 

.64 

- 

1910,1  . 

.69 

6.15 

2.35 

.0136 

.0236 

.0194 

.0042 

.82 

- 

- 

.72 

- 

1917,  •  . 

.85 

8.84 

8.10 

.0344 

.0250 

.0196 

.0054 

.86 

- 

- 

.43 

.  - 

1918,1  . 

.88 

6.25 

2.00 

.0851 

.0873 

.0282 

.0091 

.46 

- 

- 

.50 

1  Four  months. 


*  June  omitted. 
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Concord  River, 

Ghshigal  Examination  of  Water  fbom  Concord  River  and  its  Tribu- 
TARiBS.  —  Averages  for  Six  Months,  from  June  to  November,  in- 
clusive. 

Sudbury  Rivera  below  SaxofwiUe, 

[Parts  in  100.000.] 


flS 


Ybab. 


1914, 

1916, 

1916,1 

1917. 

1918, 


s 


.51 
.97 
.62 
.62 
.62 


Rbudux  on 

EvAPORATIOir. 

9 

I 

LoMon 
Ignition. 

9.62 

8.03 

6.67 

2.76 

7.20 

2.10 

7.30 

2.70 

6.68 

2.62 

AmioiaA. 


ALBUMINOID. 


I 


I 


I 

s. 
s 


.0292 

.0439 

.0276 

.0129 

.0408 

.0319 

.0316 

.0311 

.0264 

.0186 

.0481 

.0906 

.0168 

.0340 

.0242 

.0163 
.0089 
.0047 
.0176 
.0098 


d 
I 

6 


1.13 
.73 
.98 
.63 
.71 


NiTROOBN 
AB  — 


I 


I 
5 

g 


.0042 


•8 


I 
i 


.61 
1.04 
.74 
.78 
.59 


i 


>  June  omitted. 


Assabet  River,  above  Wealhorough. 


1914,   . 

.92 

7.37 

2.78 

.0088 

.0356 

.0304 

.0062 

.41 

.0034 

.0001 

.98 

- 

1916,   . 

1.66 

8.08 

4.02 

.0046 

.0463 

.0406 

.0047 

.46 

- 

- 

1.74 

- 

1916,   . 

1.01 

7.62 

3.20 

.0033 

.0298 

.0260 

.0038 

.47 

- 

- 

1.24 

- 

1917,   . 

.82 

8.11 

3.43 

.0088 

.0826 

.0281 

.0044 

.67 

- 

- 

l.U 

- 

1918,1  . 

1.20 

7.46 

3.42 

.0286 

.0400 

.0316 

.0086 

.56 

- 

- 

1.31 

^  September  omitted. 


Assabet  River,  below 

Wesiborough, 

1909, 

1.70 

19.24 

8.91 

.4140 

.2281 

.1616 

.0666 

1.94 

.0005 

.0005 

2.90 

1910.   . 

2.23 

17.07 

7.00 

.2898 

.1334 

.1018 

.0316 

2.16 

.0078 

.0018 

2.20 

- 

1911,   . 

.83 

12.09 

4.01 

.0666 

.0460 

.0373 

.0087 

1.87 

.0967 

.0121 

1.24 

— 

1912,   . 

.66 

12.71 

4.01 

.0076 

.0419 

.0367 

.0062 

2.20 

.1998 

.0132 

.96 

- 

1913.   . 

1.15 

9.67 

4.21 

.0162 

.0448 

.0401 

.0047 

1.08 

.1078 

.0016 

1.87 

- 

1914.   , 

.80 

10.21 

3.14 

.0069 

.0399 

.0339 

.0060 

1.59 

.0195 

.0005 

1.01 

- 

1916. 

1.62 

9.46 

4.28 

.0118 

.0539 

.0438 

.0101 

.87 

- 

- 

1.83 

- 

1916, 

.88 

11.30 

4.38 

.0807 

.0360 

0319 

.0041 

1.87 

- 

- 

1.12 

- 

1917, 

.80 

10.08 

3.68 

.0428 

.0381 

0352 

.0029 

1.03 

- 

- 

1.04 

- 

1918,1 

.86 

9.18 

3.67 

.0427 

.0424 

.0333 

.0091 

1.10 

- 

1.06 

>  September  omitted. 
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CHEiocAii  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries, ETC.  —  Continued. 

Aasabet  River,  above  Hudson. 

[Parte  in  100,000.] 


• 

Color. 

Residue  on 

Ammonia. 

• 

o 
a 

1 

O 

Nitrogen 

\ 
1 

<5 

Evaporation. 

• 

albuminoid. 

AB  — 

Year. 

• 

i 

Loss  on 
Ignition. 

1 

1 

5 

1 

1 

1 

1 

• 

1 

2 

• 

1 

1914,   . 

.44 

6.80 

2.10 

.0066 

.0275 

.0222 

.0053 

.65 

.0060 

.0001 

.53 

- 

1916.   . 

.82 

6.48 

2.6S 

.0064 

.0325 

0305 

.0020 

.55 

— 

- 

1.02 

- 

1916.   . 

.54 

6.68 

2.73 

.0053 

.0236 

.0208 

.0028 

.61 

— 

- 

.62 

- 

1917.   . 

.50 

6.64 

2.26 

.0057 

.0288 

.0223 

.0065 

.55 

- 

- 

.57 

- 

1918.   . 

.46 

5.68 

2.01 

.0049 

.0263 

.0233 

.0030 

.71 

- 

- 

.53 

- 

Assabet  River   helow  Hudson. 


1909. 

1910, 

1911. 

1912. 

1913.1 

1914, 

1915. 

1916. 

1917. 

1918. 


.51 

8.81 

3.26 

.0161 

.0403 

.0296 

.0107 

.98 

.0022 

.0002 

.64 

.69 

13.83 

1 

3.83 

.0413 

.0428 

.0337 

.0091 

1.27 

.0048 

.0002 

1.24 

.64 

>  12.83 

1 

4.30 

.0817 

.0532 

.0400 

.0132 

.90 

.0043 

.0003 

1.06 

.78 

18.08 

3.00 

.0039 

.0752 

.0404 

.0258 

1.02 

.0053 

.0002 

1.28 

.76 

13.29 

1 

3.34 

.0727 

.0704 

.0577 

.0127 

1.07 

.0036 

.0004 

1.28 

.57 

,  11.88 

3.10 

.0720 

.0601 

.0436 

.0165 

.98 

.0042 

.0002 

1.03 

.90 

'   8.25 

1 

3.17 

.0144 

.0466 

.0356 

.0110 

.59 

- 

— 

1.16 

.64 

,  11.03 

3.9B 

.0398 

.0509 

.0377 

.0132 

.70 

- 

- 

.89 

.63 

10.36 

3.57 

.0250 

.0522 

.0376 

.0146 

.65 

- 

- 

.77 

.52 

11.08 

2.86 

.0284 

.0486 

.0345 

.0141 

.77 

— 

- 

.73 

*  November  omitted. 


Assahet  River,  above  Maynard, 


1914,   . 

.46 

7.02 

2.39 

.0069 

.0373 

.0308 

.0065 

.82 

0014 

.0002 

.53 

- 

1915. 

.92 

7.08 

263 

.0104 

.0403 

.0336 

.0067 

.63 

- 

- 

1.03 

- 

1916.   . 

.64 

7.25 

2.47 

.0127 

.0302 

.0260 

.0042 

.67 

- 

- 

.81 

- 

1917.   . 

.57 

7.95 

2.57 

.0204 

.0361 

.0276 

.0085 

.63 

- 

- 

.68 

- 

1918.   . 

.64 

1 

7.63 

2.33 

.0154 

.0363 

.0325 

.0038 

.82 

- 

- 

.75 

- 
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Chemical  Examination  of  Water  from  Concord  Hiver  and  its  Tribu- 
taries, ETC.  —  Concluded, 

Assahet  River,  below  Maynard, 

[Parts  in  100.000.] 


Year. 


1909, 
1910, 
1011, 
1912. 
1913. 
1914, 
1916, 
1916, 
1917, 
1918, 


.69 

.68 

.60 
.33 
.60 
.83 
.67 
.67 


Residue  on 
evapobation. 

• 

Loflson 
Ignition. 

13.97 

4.21 

13.16 

4.68 

12.73 

4.17 

12.04 

3.92 

10.60 

3.01 

11.68 

2.87 

10.78 

3.26 

11.27 

3.98 

12.08 

4.14 

10.27 

3.42 

1 
1 

Ammonia. 


'albuminoid. 


-s 


9 
00 


.1208 

.0991 

.0629 

0708 

.0086 

• 

.0446 

.0738 

0660 

.0408 

.1206 

.0771 

.0494 

.0746 

.0697 

.0304 

.0706 

.0696 

.0378 

.0509 

.0610 

.0363 

.0191 

.0676 

.0364 

.0684 

.0832 

.0440 

.0233 

.0659 

.0369 

.0462 
.0239 
.0242 
.0277 
.0203 
.0217 
.0267 
.0212 
.0392 
.0190 


I 

M 

o 


1.22 
1.82 
1.41 
1.46 
1.34 
1.32 
1.27 
1.13 
1.30 
1.13 


Nitbooem 


I 


I 

g 


.0007 
.0038 
.0060 
.0026 
.0311 
.0066 


.0006 
.0006 
.0006 

.0010 
.0007 
.0013 


•? 


8 

a 


1.94 

.86 

1.08 

1.04 

.86 

.73 

.99 

1.32 

1.07 

.81 


I 


Concord  River,  at  Billerica. 

1914,       . 

.41 

8.78 

2.20 

.0006 

.0335 

.0284 

.0061 

1.10 

.0072 

.0006 

.60 

- 

1916,       . 

.88 

7.92 

2.93 

.0157 

.0411 

.0376 

.0036 

.84 

- 

- 

1.05 

- 

1916,       . 

.62 

8.60 

2.87 

.0130 

.0292 

.0266 

.0036 

.86 

- 

- 

.78 

- 

1917,       . 

.64 

7.42 

2.32 

.0166 

.0321 

.0268 

.0063 

.94 

- 

- 

.55 

- 

1918.       . 

.61 

7.83 

2.45 

.0134 

.0365 

.0303 

.0062 

.94 

- 

- 

.06 

- 
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Connecticut  River. 

Chsuical  Examination  op  Water  fbom  CoNNBcncuT  River.  —  Averages 
FOR  Six  Months,  prom  June  to  November,  inclusive. 

ConnedicTit  River,  at  Norihfidd  Farms. 

[Parts  in  100.000.] 


RsaiDUB  ON 

Ammonia. 

• 

Nrroobn 

• 

i 
1 

Etapobation. 

ALBUMINOID. 

AS  — 

Year. 

• 

1 

• 

-8 

• 

1 

■  g;S 

t3 

s 

1 

3 

s 

1 

^ 

F 

1 

I 

1 

00 

2 

i 

'I 

1 

1914. 

.29 

8.03 

2.73 

.0066 

.0182 

.0137 

.0046 

.17 

.0012 

.0001 

.70 

^ 

1915.       . 

.30 

7.08 

2.08 

.0031 

.0162 

.0124 

.0038 

.17 

- 

— 

.60 

— 

1916,1     . 

.37 

6.00 

2.10 

.0032 

.0152 

.0136 

.0017 

.14 

- 

— 

.80 

— 

1917.*     . 

.86 

7.40 

3.08 

.0066 

.0196 

.0139 

.0057 

.13 

- 

- 

.63 

— 

1918.       . 

.33 

6.93 

2.20 

.0041 

.0186 

.0142 

.0044 

.19 

^ 

"■ 

.80 

■* 

1  August  omitted. 


Connecticut  River 

,  below  Springfield. 

1914.       . 

.29 

7.92 

2.60 

.0186 

.0243 

.0178 

.0066 

.30 

.0023 

.0003 

.82 

1916.       . 

.36 

7.16 

2.38 

.0091 

.0216 

.0161 

.0066 

.24 

— 

— 

.60 

— 

1916.       . 

.87 

7.82 

3.09 

.0067 

.0173 

.0143 

.0030 

.20 

— 

— 

.77 

— 

1917,       . 

.36 

8.30 

3.30 

.0106 

.0227 

.0174 

.0063 

.22 

- 

— 

.67 

- 

1918.       . 

.33 

7.48 

2.60 

.0168 

.0286 

.0149 

.0087 

.26 

.77 

Deerfield  River. 

Ghbmigal  Examination  op  Water  prom  Deerfield  River  and  Tributary. 
—  Averages  for  Six  Months,  prom  Jxtne  to  November,  inclusive. 

Deerfield  River,  at  Shelbvrne  Falls. 

[Parts  in  100,000.] 


Rbsidub  on 

Ammonia. 

Nitboobn 

i 

EVAPOBATION. 

AS  — 

■ 

1 

• 

ALBUMINOID. 

• 

9 

8 

1 

1 

Ybab. 

• 

1 

• 

it 

• 

1 

1 

OQ 

1 

• 

g 

• 

1914.       . 

.46 

4.80 

1.67 

.0062 

.0222 

.0167 

.0066 

.17 

.0022 

.0003 

.66 

. 

1916.       . 

.27 

4.68 

1.44 

.0042 

.0149 

.0121 

.0028 

.16 

— 

— 

.39 

— 

1916.1     . 

.34 

4.60 

2.23 

.0033 

.0129 

.0117 

.0012 

.23 

— 

— 

.66 

— 

1917, «     . 

.22 

4.97 

1.90 

.0036 

.0113 

.0093 

.0020 

.12 

— 

— 

.20 

— 

1918. 

.39 

5.13 

1.47 

.0086 

.0232 

.0182 

.0050 

.23 

■ 

■ 

.62 

■ 

I  Four  months. 


*  Three  months. 
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Chemical  Examination  of  Water  from  Deerfield  River  and  Tribu- 
tary, ETC.  —  Concluded. 

Deerfield  River,  below  Green  River. 

[Parts  in  100,000.] 


Color. 

RSSIDUE  ON 

Ammonia. 

1 

O 

NlTBOGBN 

g 

9 

OB 

1 

a 

EVAPOBATION. 

ft 

ALBUMINOID. 

AB  — 

Ybab. 

ft 

• 

3 

4 

• 

1 

Dissolved. 

1 

1 

• 

1 

1 

2 

« 

1 

1914, 
1915, » 
1916, 
1917, « 
1918, 

.30 
.22 
.29 
.24 
.29 

6.68 
6.41 
6.60 
8.68 
6.38 

1.80 
1.28 
1.47 
2.90 
2.23 

.0124 
.0211 
.0226 
.0161 
.0141 

.0182 
.0195 
.0160 
.0187 
.0198 

.0143 
.0128 
.0127 
.0148 
.0136 

.0039 
.0067 
.0033 
.0039 
.0062 

.19 
.20 
.21 
.20 
.25 

.0020 

.0001 

.43 
.34 
.43 
.36 
.47 

- 

1  Four  months. 


*  August  omitted. 


French  River. 

Chemical  Examination  of  Water  from  French  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

French  River ,  below  Webster. 


[Parts  in  100,000.] 

• 

1 

RbBIDUB  ON 
EVAPOBATION. 

Ammonia. 

• 

1 

Nitboobn 

AB  — 

• 

-8 

I 

S 

• 

ALBUMINOID. 

Ybab. 

• 

1 

Loss  on 
Ignition. 

• 

1 

• 

a 

OQ 

ft 

f 

2 

ft 

■1 

2 

1 

1914,       . 

.40 

8.50 

2.48 

.0500 

.0676 

.0399 

.0276 

.72 

.0018 

.0027 

.69 

- 

1915,       . 

.53 

8.88 

3.02 

.0472 

.0778 

.0448 

.0330 

.80 

— 

- 

.88 

- 

1916,       . 

.60 

8.03 

2.55 

.0521 

.0593 

.0402 

.0191 

.84 

- 

- 

.86 

- 

1917,       . 

.48 

7.86 

3.08 

.0428 

.0645 

.0367 

.0278 

.61 

— 

- 

.72 

- 

1918,1     . 

.50 

9.00 

3.76 

.0162 

.0779 

.0416 

.0363 

.80 

- 

— 

.96 

- 

1  Four  months. 
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Hoosick  River. 

Chemical  Examination  op  Water  from  Hoosick  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Hoosick  River,  at  Williamstown. 

[Parts  in  100,000.] 


Residue  on 

Ammonia. 

NlTROOBN 

• 

Evaporation. 

AS  — 

• 

1 

• 

ALBUMINOID. 

• 

6 

s 

8 

Yeab. 

• 

1 

Loss  on 
Ignition. 

• 

1 

1 

• 

• 

2 

• 

1914,      . 

.39 

18.62 

4.02 

.0670 

.0584 

.0381 

.0203 

.83 

.0037 

.0015 

.63 

9.5 

1916.      . 

.21 

12.65 

2.60 

.0351 

.0316 

.0202 

.0114 

.49 

— 

— 

.32 

6.9 

1916,'     . 

.29 

12.93 

4.10 

.0422 

.0294 

.0195 

.0099 

.67 

— 

~ 

.40 

7.2 

1917. »     . 

.22 

14.54 

4.96 

.0585 

.0328 

.0197 

.0131 

.59 

— 

_ 

.35 

1918,*     . 

.39 

18.10 

4.17 

.0685 

.0628 

.0360 

.0268 

1.07 

■ 

" 

.76 

"* 

1  August  omitted. 


*  Three  months. 


Housatonic  River, 

Chemical  Examination  op  Water  from  Housatonic  River  and  its 
Branches. — Averages  for  Six  Months,  from  June  to  November, 
inclusive. 

East  Branch,  below  PiUsfidd, 


[Parts  in  100.000.] 

Residue  on 
Evaporation. 

Ammonia. 

NrrROQEN 

AS  — 

1 

• 

1 

1 

albuminoid. 

• 

1 

.47 

OB 

1 

Year. 

• 

i 

Loss  on 
Ignition. 

• 

3 

• 

1 

1 

• 

J 

1 

• 

1914, »     . 

.24 

13.82 

3.27 

.0509 

.0351 

.0271 

.0080 

.0087 

.0015 

.53 

1915.      . 

.37 

11.98 

3.23 

.0527 

.0304 

.0236 

.0068 

.35 

— 

.60 

_ 

1916. 

.34 

12.67 

4.00 

.0496 

.0292 

.0225 

.0067 

.40 

— 

— 

.54 

_ 

1917.       . 

.07 

11.41 

3.38 

.0228 

.0247 

.0159 

.0088 

.22 

— 

— 

.31 

_ 

1918.  >     . 

.17 

10.66 

2.60 

.0178 

.0201 

.0166 

.0035 

1 

.34 

•• 

"• 

.39 

1 

— 

*  Four  months. 


'  Two  months. 


West  Branch,  below  PiUsfidd, 

1914. «     . 

.20 

14.62 

2.75 

.0288 

.0495 

.0313 

.0182 

.45 

.0017 

.0011 

.61 

1915. »     . 

.34 

16.62 

3.72 

.0671 

.0691 

.0359 

.0332 

.65 

.63 

_ 

1916.       . 

.18 

12.93 

3.78 

.0568 

.0432 

.0228 

.0204 

.46 

— 

_ 

.29 

_ 

1917.       . 

.20 

14.00 

4.43 

.0429 

.0378 

.0204 

.0174 

.38 

— 

_ 

.49 

„ 

1918. «     . 

.23 

15.43 

3.40 

.0463 

.0594 

.0285 

.0309 

.65 

■ 

^* 

.43 

I  Foiu-  months. 


'  September  omitted. 


*  Three  months. 
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Cheicical  Examination  of   Wateb  fbom   Hoxtsatonic  Riyeb  and   its 

Branches,  etc. — Concluded, 

Southwest  Branch,  at  Pittafield. 

fParts  in  100,000.] 


• 

1 

Rbsidvk  on 

Ammonia. 

• 

o 

Nitboobn 

• 

a 

B 

1 

^ 

Evaporation. 

1 

ALBUMINOID. 

AB  — 

YVAR. 

• 

1 

LoBBon 
Ignition. 

■ 

1 

1 

• 

00 

• 

1 

J 

• 

1 

1»14,»     . 

15.06 

2.30 

.0098 

.0259 

.0166 

.0093 

.24 

.0072 

.0005 

.37 

. 

1916,       . 

15.26 

2.96 

.0070 

.0243 

.0169 

.0084 

.26 

- 

- 

.30 

_ 

191«. 

14.97 

4.69 

.0088 

.0197 

.0122 

.0075 

.20 

- 

- 

.30 

— 

1917.       . 

16.98 

4.80 

.0826 

.0292 

.0172 

.0120 

.36 

— 

-. 

.35 

_ 

1918, «     . 

15.76 

3.87 

.0188 

.0201 

.0155 

.0046 

.82 

■• 

^ 

.22 

^ 

1  Four  months. 


*  Three  months. 


Housatanic  River,  below  Great  Bamngton. 

1914.  t     . 

.22 

17.62 

4.22 

.0147 

.0372 

.0268 

.0104 

.69 

.0112 

.0023 

.42 

1915.       . 

.23 

15.83 

8.60 

.0142 

.0296 

.0183 

.0113 

.46 

- 

— 

.47 

— 

1916. »     . 

.22 

15.40 

5.80 

.0143 

.0230 

.0174 

.0056 

.49 

- 

— 

.40 

— 

1917. «     . 

.19 

15.76 

4.30 

.0130 

.0295 

.0196 

.0099 

.52 

— 

- 

.43 

— 

1918.       . 

.21 

16.65 

4.07 

.0166 

.0273 

.0210 

.0063 

.61 

.41 

1  Four  months. 


*  June  omitted. 


*  September  omitted. 


Merrimack  River. 

Chemical  Examination  of  Water  from  Merrimack  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Merrimack  River,  above  Lowell, 

[Parts  in  100.000.] 


• 

1 

Rbbiddb  on 

Ammonia. 

• 

1 

6 

NnROORN 

m 

§ 
1 

Evaporation. 

1 

1 

albuminoid. 

AB— 

Ykar. 

* 

1 

[1 

• 

1 

1 
1 

• 

1 

d 

1 

• 

1 

■ 

1914.       . 

.30 

5.32 

1.74 

.0170 

.0255 

.0181 

.0074 

.35 

.0037 

.0003 

.61 

1915.       . 

.46 

5.43 

2.18 

.0140 

.0273 

.(KS05 

.0068 

.32 

— 

— 

.79 

1916.1     . 

.60 

6.02 

2.06 

.0078 

.0197 

.0160 

.0028 

.25 

- 

— 

.77 

1917.       . 

.34 

6.58 

2.12 

.0117 

.0222 

.0166 

.0056 

.36 

- 

- 

.54 

1918.       . 

.37 

5.88 

2.05 

.0140 

.0238 

.0191 

.0047 

.42 

.72 

1  October  omitted. 
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Chemical    ExAiiiNATioN    of   Wateb    fbom   Mebribcack  Riyeb,    etc. 

Concluded. 

Merrimadc  River ^  above  Lawrence, 

[Parta  in  100.000.] 


1914. 
1915. 
1919, 
1917. 
1918. 


I 


.33 
.33 
.47 
.44 
.45 


Rbsidux  on 
Evaporation. 

• 

a 

Lonon 
Ignition. 

6.86 

2.62 

7.06 

2.83 

6.89 

2.77 

6.64 

2.53 

7.10 

2.88 

Ammonia. 


ALBUMINOID. 


I 


I 


1 


00 


0280 

.0246 

.0201 

0183 

.0230 

.0177 

0143 

.0211 

.0146 

0147 

.0203 

.0160 

0176 

.0233 

.0174 

.0045 
.0053 
.0065 
.0034 
.0060 


s 

•c 

o 
O 


.60 
.47 
.43 
.60 
.53 


NXTBOOXN 
AS  — 


I 

2 


.0190 
.0130 
.0176 
.0147 
.0132 


.0003 
.0002 
.0004 
.0007 
.0010 


•s 


a 

8 

a 

I 


.69 

.69 

.66 

.47 

.66 

Miller's  River. 

CHEiaCAL  EXAMIKATIOX  OF  WaTEB  FBOM  MiLLER's  RiyEB.  —  AVEBAOES  FOB 

Six  Months,  fbom  June  to  Novembeb,  inclusive. 
Miller's  River,  below  Miller's  Falls, 

[Parts  in  100.000.] 


• 

1 

Rbsidub  ON 

Ammonia. 

• 

s 

1 

S 

NlTBOaXN 

1 

s 

a 

8 

1 

Evaporation. 

1 

ALBUMINOID. 

AS  — 

Yka«. 

• 

1 

Loss  on 
Ignition. 

• 

1 

• 

1 

00 

1 

• 

s 

1 

2 

• 

1 

1 

1914,       . 

.44 

6.17 

1.86 

.0073 

.0261 

.0204 

.0047 

.36 

.0068 

.0003 

.49 

— 

1916.       . 

.88 

6.77 

2.76 

.0092 

.0311 

.0266 

.0065 

.31 

- 

- 

.03 

^ 

1916, 

.80 

4.86 

2.14 

.0093 

.0274 

.0212 

.0062 

.31 

- 

- 

.97 

- 

1917.       . 

.76 

6.90 

2.76 

.0068 

.0281 

.0224 

.0067 

.26 

- 

- 

.78 

- 

1918.       . 

.63 

4.00 

1.67 

.0068 

.0267 

.0226 

.0041 

.32 

- 

- 

.73 
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Nashua  River. 

Chemical  Examination  op  Water  from  Nashua  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

North  Branch  of  Nashua  River,  below  Fitchburg. 

[Parts  in  100.000.] 


Residue  os 

EvAPORffriON. 

Ammonia. 

■ 

.9 

NirBOGBN 

• 

1 

ALBUMINOID. 

AS  — 

Ykar. 

• 

§1 

• 

> 

1 
1 

m 

!i 

• 

1 

1 

1^ 

1 

1 

1 

QQ 

O 

•#4 

'S 

1 

1 

1909,       . 

.62 

15.85 

3.42 

.3220 

.0958 

.0563 

.0306 

1.87 

.0027 

.0014 

1  1.02 

^ 

1910,       . 

.60 

20.11 

4.90 

.4047 

.1235 

.0789 

.0446 

2.29 

.0017 

.0009 

1.03 

- 

1911, 

.61 

19.38 

5.67 

.2848 

.1035 

.0566 

.0469 

2.37 

.0027 

.0016 

1.16 

— 

1912. 

.67 

19.62 

4.99 

.2380 

.1007 

.0560 

.0447 

2.20 

.0032 

.0019 

1.22 

- 

1913. 

.40 

23.46 

4.97 

.2770 

.1064 

.0561 

.0503 

2.02 

.0028 

.0013 

1.42 

6.0 

1914. 

.41 

26.93 

5.78 

.3260 

.1156 

.0662 

.0494 

2.60 

.0020 

.0006 

1.66 

6.9 

1915. ^ 

.41 

14.68 

3.52 

.0578 

.0745 

.0296 

.0449 

1.26 

- 

- 

.94 

3.1 

1916. > 

.42 

18.52 

5.12 

.1043 

.0778 

.0380 

.0398 

2.12 

- 

- 

1.08 

8.2 

1917, 

.42 

15.66 

4.00 

.0433 

.0702 

.0394 

.0308 

1.68 

— 

— 

.74 

— 

1918.       . 

.49 

19.87 

6.02 

.0602 

.0800 

.0431 

.0369 

2.12 

^* 

*** 

1.04 

** 

1  October  omitted. 


*  AuKUflt  omitted. 


North  Branch  of  Nashua  River,  at  Lancaster, 


1909. 

.44 

12.26 

3.41 

.1666 

.0330 

.0284 

.0046 

1.46 

.0360 

.0066 

.60 

1910.       . 

.46 

13.44 

3.82 

.1665 

.0462 

.0366 

.0096 

1.63 

.0388 

.0108 

.70 

-. 

1911, 

.51 

16.64 

4.10 

.3067 

.0828 

.0408 

.0420 

1.96 

.0208 

.0088 

.92 

— 

1912. 

.46 

12.66 

3.10 

.1262 

.0438 

.0275 

.0163 

1.68 

.0343 

.0083 

.72 

— 

1913.       . 

.43 

15.46 

3.02 

.2292 

.0633 

.0386 

.0147 

1.75 

.0133 

.0063 

.80 

4.2 

1914, 

.39 

16.80 

3.15 

.2147 

.0466 

.0336 

.0130 

1.94 

.0262 

.0116 

.67 

4.1 

1915, 

.42 

12.10 

3.49 

.0757 

.0465 

.0294 

.0171 

1.31 

— 

— 

.68 

2.4 

1916.  > 

.41 

12.34 

3.92 

.0539 

.0336 

.0267 

.0079 

1.28 

— 

— 

.73 

2.7 

1917. 

.32 

14.28 

2.82 

.0642 

.0343 

.0240 

.0103 

1.52 

- 

- 

.61 

1918. 

.31 

13.83 

3.22 

.0765 

.0392 

.0291 

.0101 

1.98 

" 

" 

.56 

3.4 

^  October  omitted. 


Nashua  River,  at  PepperelL 

1914.1     . 

.31 

12.67 

2.76 

.0596 

.0469 

.0286 

.0178 

1.27 

.0132 

.0027 

.69 

^ 

1915.       . 

.46 

8.25 

2.27 

.0222 

.0328 

.0237 

.0091 

.85 

- 

— 

.63 

_ 

1916, «     . 

.43 

8.57 

2.33 

.0191 

.0248 

.0197 

.0061 

.78 

- 

- 

.67 

— 

1917,       . 

.39 

10.96 

4.06 

.0434 

.0357 

.0204 

.0153 

1.25 

- 

- 

.64 

— 

1918,       . 

.31 

10.76 

3.00 

.0338 

.0305 

.0210 

.0096 

1.53 

^ 

^ 

.61 

"* 

^  Two  months. 


*  Three  months. 
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Neponset  River. 

Ch£mical  Examination  of  Water  from  Neponset  River.  —  Averages  for 
Six  Months,  from  June  to  NovEiiBER,  inclusive. 

Neponset  River,  at  Hyde  Park. 

[Parte  in  100.000.1 


• 

Rbsidus  on 
Evaporation. 

Ammonia. 

Chlorine. 

NrrnoGBN 

AB  — 

B 

i 

1 

ALBUMINOID. 

Year. 

• 

i 

Lonon 
Ignition. 

• 

3 

1 

1 

1 

• 

2 

• 

J 

'S 

• 

1909, 

- 

28.09 

9.08 

.1723 

.1218 

.0898 

.0320 

6.35 

.0027 

.0009 

2.02 

10.0 

1910.       . 

- 

31.37 

10.16 

.1740 

.1333 

.1000 

.0333 

5.84 

.0010 

.0002 

2.96 

10.4 

1911.       . 

1.24 

18.82 

6.49 

.0786 

.0727 

.0539 

.0188 

3.86 

0025 

.0007 

1.86 

7.1 

1912.       , 

.82 

26.02 

6.46 

.1241 

.1020 

.0707 

.0313 

4.18 

.0017 

.0012 

2.31 

9.2 

1913.       . 

1.02 

26.13 

6.22 

.0533 

.0757 

.0494 

.0263 

3.93 

.0020 

.0007 

2.29 

7.9 

1914. 

.93 

20.27 

4.37 

.0754 

.0697 

.0484 

.0213 

3.43 

.0025 

.0008 

1.31 

6.2 

1915.1 

1.23 

19.67 

6.30 

.0530 

.1078 

.0649 

.0429 

2.42 

- 

- 

1.92 

6.3 

1916,       . 

1.28 

19.47 

6.37 

.0466 

.0761 

.0554 

.0207 

2.37 

- 

- 

1.96 

- 

1917.       . 

.93 

15.M 

6.40 

.0474 

.0590 

0394 

.0206 

1.88 

- 

- 

1.09 

- 

1918,       . 

.87 

19.66 

6.87 

.0968 

.0808 

.0494 

.0314 

2.68 

- 

- 

1.61 

- 

^  Four  months. 


Quinebaug  River. 

Chemical  Examination  of  Water  from  Quinebaug  River.  —  Averages 
for  Six  Months,  from  June  to  November,  inclusive 

Qvxfuhaug  River,  heUno  Southbridge. 

[Parts  in  100,000.1 


Year. 


1914. 
1915. 
1916. 
1917. 
1918. 


J 


.68 
.54 
.42 
.50 


Rbsioub  on 
Evaporation. 

>n 
tion. 

1 

11.93 

2.36 

7.56 

2.49 

8.12 

3.32 

5.32 

1.65 

7.35 

2.77 

Ammonia. 


ALBUMINOID. 


J 


1 


■8 

d 

s. 

9 

00 


3033 

.0514 

.0323 

.0191 

1499 

.0457 

.0327 

.0130 

0867 

.0367 

.0266 

.0101 

0380 

.0297 

.0201 

.0096 

0471 

.0351 

.0256 

.0095 

s 


o 


2.41 
.82 
.52 
.35 
.53 


NrrROGBN 

A8  — 


I   5" 


,0078 


.0052 


s 

8 

d 


.47 
.91 
.76 
.47 
.64 
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Taunton  River. 

Chemical  Exaiokatiok  op  Water  pbom  Taunton  Rivbb.  —  Aybbaobb  for 
Six  Months,  from  June  to  November,  inclusive. 

Taunton  River,  below  Taunton, 

fParts  in  100.000.] 


Ybab. 


1914. 
1016, 
1916, 
1917, 
1918, 


S 


1.86 
1.70 
1.36 
1.26 


RxaZDUB  ON 

Etaporatzon. 


1 


18.10 
9.88 
9.68 
9.06 
9.43 


3.88 
8.88 
3.72 
3.98 
3.73 


Ammonia. 


AI.BT7MINOID. 


I 


I 


I 
I 
I 


.0701 
.0469 
.0323 
.0346 
.0678 


.0389 
.0466 
.0424 
.0423 
.0514 


.0323 
.0874 
.0341 
.0336 
.0382 


.0066 
.0091 
.0083 
.0087 
.0182 


s 

X 


6.96 
1.24 
1.20 
1.31 
1.23 


NiTBOOBN 


I 


0100 


i 

i 


.0020 


■8 

a 

a 

9 

8 


1.34 
1.74 
1.30 
1.40 


i 


Ten  Mile  River, 

Chemical  Examination  op  Water  from  Ten  Mile  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Ten  Mile  River,  below  AtUebaro, 

[Parts  in  100.000.] 


Ybar. 


1914. 

1916,1 

1916, 

1917,« 

1918.* 


S 


.61 


.72 
.66 


Rbsidub  on 
Evaporation. 

• 

1 

16.32 

8.09 

11.10 

3.30 

13.23 

3.42 

10.62 

3.72 

10.46 

3.73 

Ammonia. 


albuminoid. 


I 


•8 

> 


I 
I 

3 

(S 


.1909 

.0673 

.0401 

.0954 

.0494 

.0346 

.0912 

.0610 

.0340 

.0613 

.0349 

.0250 

.0221 

.0684 

.0317 

.0272 
.0148 
.0170 
.0099 

.0267 


O 


1.73 
1.37 
1.66 
1.08 
1.14 


NirBOOBN 
AB  — 


I 


i 


.0300 


.0087 


•8 
a 

I 

8 
I 

I 


.n 

.98 
.91 
.66 
.80 


8.2 

8.0 


^  June  omitted. 


*  November  omitted. 


*  Three  months. 
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Westfield  River, 

Chbhical  Examination  of  Water  fbom  Westfield  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Westfield  River,  below  Westfield. 

[PartB  in  100.000.] 


Ybak. 


8 


1914. 
1915. 
1916. 
1917. 
1918. 


.16 
.23 
.25 
.15 
.19 


RasivuB  ON 
Etapobation. 

• 

i 

6.60 

1.72 

6.70 

1.78 

6.68 

2.62 

6.04 

2.20 

6.00 

2.43 

Ammonia. 


s 


ALBUMINOID. 


1 


I 


I 
I 
OQ 


.0266 
.0191 
.0268 
.0379 
.0230 


.0265 
.0224 
.0183 
.0193 
.0186 


.0161 
.0169 
.0139 
.0164 
.0133 


.0094 
.0066 
.0044 
.0039 
.0063 


.33 
.27 
.26 
.31 
.32 


Nrroobn 

AS  — 


i 


I 

3 

... 


0101 


.0013 


.26 
.38 
.39 
.28 
.22 


Protection  of  the  Public  Health  in  the  Valley  of  the  Neponset 

River. 

Upon  the  completion  of  the  work  of  dredging  the  Neponset  River, 
required  by  chapter  655  of  the  Acts  of  the  year  1911,  the  State  De- 
partment of  Health  was  directed  by  the  provisions  of  chapter  265  of 
the  General  Acts  of  the  year  1916  to  make  return  to  the  Treasurer  of 
the  Commonwealth,  and  to  the  assessors  of  the  towns  named  in  the 
act,  of  schedules  and  plans  showing  the  parcels  of  land  benefited  •by 
the  work  done  or  changes  made  under  the  act,  the  areas  of  the  parcels, 
the  names  of  the  owners  or  occupants  thereof  so  far  as  they  can  be 
ascertained,  together  with  the  amount  of  the  benefits  accruing  to  each 
of  the  parcels,  etc.,  and  an  appropriation  of  S5,000  was  made  for 
carrying  out  the  work. 

At  the  beginning  of  the  war  the  entire  force  which  made  the  field 
surveys,  the  investigations  as  to  ownership  and  as  to  the  various  par- 
cels of  land  benefited  by  the  work  done  entered  the  army,  and  other 
men  engaged  to  take  their  places  soon  followed.  In  consequence  the 
work  was  greatly  delayed  and  its  cost  greatly  increased. 

In  1918  a  further  appropriation  was  made  for  completing  this  work. 
It  has  not  been  found  practicable  to  secure  sufiicient  assistance,  how- 
ever, and  the  work  has  been  continued  from  time  to  time  as  rapidly  as 
men  could  be  obtained  or  spared  for  the  purpose.  The  field  work  has 
now  been  practically  completed,  except  such  as  may  be  necessary  for 
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verification  in  a  few  areas.  Practically  all  the  land  titles  have  been 
investigated  and  three-quarters  of  them  checked.  Ten  maps  have  been 
made  of  the  territory  comprised  in  the  meadows  and  are  now  in  process 
of  completion  on  a  scale  of  200  feet  to  the  inch,  and  an  index  plan  on 
a  scale  of  800  feet  to  the  inch  is  being  prepared.  Observations  are 
being  made  upon  the  height  of  ground  water  in  various  parts  of  the 
meadows,  but  plans  of  the  results  of  these  observations  have  yet  to  be 
made.  If  it  is  practicable  to  continue  the  work  steadily  with  a  suitable 
force,  it  can  be  finished  in  a  few  months  in  such  form  as  to  enable  the 
Department  to  complete  its  work. 

During  the  past  year  a  company  engaged  in  the  preparation  of  peat 
for  fuel,  fertilizer  and  other  uses  has  excavated  pits  in  the  deep  layers 
of  peat  in  the  Purgatory  Brook  section  of  the  Neponset  valley.  These 
pits  have  become  filled  with  water  and  have  been  found  to  be  breeding 
places  for  mosquitoes.  Such  pits  if  abandoned  might  entail  consider- 
able expense  in  future  years  for  draining,  filling  or  other  work  inci- 
dental to  preventing  nuisance  and  injury  to  health  from  mosquito 
growths.  It  is  somewhat  difficult  to  frame  legislation  to  prevent 
nuisances  of  this  sort  without  danger  of  interfering  with  desirable 
enterprises;  nevertheless,  some  action  is  likely  to  be  necessary  to  pre- 
vent danger  of  serious  nuisance  and  trouble  from  this  cause. 

Pollution  of  a  Stream  in  Mansfield  by  Manufacturing  Wastes. 

Early  in  July  a  petition  was  received  from  the  town  of  Mansfield  for 
action  by  the  Department  in  relieving  a  serious  nuisance  in  that  town 
created  by  the  discharge  of  manufacturing  waste  mingled  with  hot 
water  into  a  swamp  located  in  a  populous  neighborhood.  In  accord- 
ance with  orders  of  the  Department,  a  change  was  effected  in  the 
method  of  treatment  and  disposal  of  the  wastes  from  the  factory,  and 
a  considerable  relief  from  the  nuisance  was  effected  before  further 
serious  trouble  was  removed  by  the  advent  of  cold  weather.  Certain 
additional  improvements  in  the  disposal  of  waste  at  this  factory  will 
have  to  be  effected  before  another  summer  if  a  further  nuisance  is  to 
be  prevented. 

Work  required  by  Special  Legislation. 

Under  the  legislation  of  1918  a  considerable  amount  of  work  was 
committed  to  this  Department  in  connection  with  special  investiga- 
tions under  the  following  special  acts  of  the  Legislature :  — 

Hale's  Brook  in  Lowell.  (Chapter  92,  Resolves  of  1917,  and  Chapter  24, 
Resolves  of  1918.) 
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Disposal  of  sewage  in  the  town  of  Ayer.    (Chapter  58,  Resolves  of  1918.) 

Use  of  water  from  the  Ipswich  River.  (Chapter  73,  Resolves  of  1917,  and 
Chapter  26,  Resolves  of  1918.) 

Cost  of  a  sewerage  system  to  prevent  the  pollution  of  the  Mystic  Lakes. 
(Chapter  34,  Resolves  of  1918.) 

Utilization  of  peat  for  fuel.     (Chapter  49,  Resolves  of  1918.) 

The  engineering  work  in  connection  with  the  foregoing  matters  has 
been  carried  out  by  the  Engineering  Division  of  this  Department. 
Special  reports  have  been  presented  to  the  Legislature  relating  to 
Hale's  Brook  in  Lowell,  and  to  a  sewerage  system  for  the  town  of 
Ayer,  but  it  has  been  impracticable  to  obtain  the  necessary  engineering 
force  to  carry  out  all  of  the  work  committed  to  the  Department  by  the 
above  legislation,  and  an  extension  of  time  has  been  requested  to  com- 
plete the  study  of  the  question  of  further  water  supply  from  the 
Ipswich  River  and  to  make  the  investigation  relative  to  a  sewerage 
system  to  prevent  the  pollution  of  the  Mystic  Lakes. 


Division  of  Watee  and  Sewage 

Laboratories. 


H.  W.  Clark,  Director  <md  Chief  Chemist, 


[111] 


Report  of  Diyision  of  Water  and  Sewage 

Laboratories. 


A  large  amount  of  analytical  and  research  work  concerning  problems 
of  water  supply,  water  purification,  sewage  and  sewage  disposal,  the 
treatment  of  trade  wastes,  etc.,  was  done  as  usual  by  this  Division 
during  the  year  1918.  This  work  was  carried  on  under  the  provisions 
of  the  act  entitled  "An  Act  to  protect  the  purity  of  inland  waters  of 
the  State,'*  and  also  to  carry  out  the  provisions  of  many  special  acts 
concerning  the  public  welfare  and  the  public  health  as  related  to  water 
supply,  sewerage,  conditions  of  rivers,  etc. 

During  the  year  examinations  were  made  of  practically  all  the  public 
water  supplies  in  the  State,  of  the  rivers  in  the  State  to  determine 
their  degree  of  pollution,  of  the  sewage  applied  to  and  of  the  effluents 
from  sewage  disposal  areas,  and  of  wastes  from  factories,  together  with 
many  samples  of  effluent  from  the  purification  works  at  these  factories, 
experimental  purification  plants,  etc. 

During  1918,  4,640  samples  of  water,  sewage,  etc.,  were  analyzed  in 
the  State  House  laboratories,  and  2,601  microscopical  and  special 
chemical  examinations  were  made,  divided  approximately  as  follows:  — 

Samples  from  public  water  supplies :  — 

Surface  waters,  ..........    1,500 

Ground  waters,  ..........      952 

Samples  from  rivers,  977 

Samples  from  sewage  disposal  works :  — 

Filter  effluents,  ..........      587 

Samples  of  wastes  and  effluents  from  factories,     .....       153 

Samples  of  sea  water  from  various  locations,         .....        67 

Special  examinations  of  water  for  manganese,  lead,  nickel,  copper,  zinc, 

ptr  233 

Determinations  of  fats,  alkalinity,  etc.,  403 

Microscopical  examinations,       ........    1,443 

Determinations  of  dissolved  oxygen,  carbonic  acid,  etc.  (field  work),  522 
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Much  necessary  investigating  or  research  work  is  carried  on  by  this 
Division  in  regard  to  methods  of  treatment  or  purification  of  water, 
sewage,  factory  wastes,  etc.,  and  many  filters  and  other  apparatus  are 
kept  in  operation  at  the  experiment  station  in  connection  with  these 
studies.  The  station  is  also  the  bacterial  laboratory  for  all  this  work 
upon  water  supply,  sewerage  and  sewage  disposal. 

At  the  station  laboratories  5,817  examinations  were  made  during  the 
year,  divided  as  follows:  — 

Samples  examined  on  account  of  investigations  concerning  the  disposal 
of  domestic  sewage,  trade  wastes,  etc., 1,023 

Chemical  examinations  on  account  of  investigations  in  connection  with 
filtration  and  other  treatments  of  water  supplies,  swimming  pools 

W  V  w  •*•  •  •  •  •  •  •  •  •  •  • 

Chemical  examinations  of  sand  from  filter  areas,  .... 
Mechanical  examinations  of  sand  from  filter  areas. 
Bacterial  examinations  of  water,  sewage,  ice,  trade  wastes,  etc.. 
Bacterial  examinations  of  shellfish, 


708 

42 

45 

3,962 

37 


As  indicated  above,  such  investigations  in  regard  to  the  treatment 
and  purification  of  water,  sewage,  trade  wastes,  etc.,  as  appeared  to  be 
essential  to  the  work  of  the  Department  were  carried  on  as  usual 
during  1918,  and  the  most  important  of  these  can  be  summarized  as 
follows:  — 

Acid  Treatment  of  Sewage,  —  During  1917  this  Department  made  an 
investigation  of  the  so-called  "  Miles  acid  process  of  sewage  treatment," 
this  process  being,  briefly,  the  treatment  of  sewage  with  SO  gas  for 
collection  of  the  sludge  present  and  the  recovery  of  the  valuable  in- 
gredients in  this  sludge.  This  investigation  was  made  for  a  special 
commission  of  three,  appointed  by  the  Legislature,  of  which  the  State 
Commissioner  of  Health  was  a  member.  The  results  of  this  investiga- 
tion were  briefly  summarized  in  a  legislative  document,  House,  No. 
1215,  January,  1918. 

It  seemed  worth  while,  as  the  subject  was  important,  to  continue 
work  on  this  method  during  1918.  The  results  of  the  work  are  given 
on  subsequent  pages,  and  they  largely  confirm  the  1917  statements  con- 
cerning the  place  of  this  process  in  sewage  disposal  work.  Extensive 
investigations  in  regard  to  this  Miles  acid  process  were  made  at  New 
Haven,  Conn.,  during  the  year,  and  the  results  obtained  there  are  in 
substantial  agreement  with  those  obtained  by  us  during  the  past  two 
years,  namely,  that  it  is  a  method  of  sewage  treatment  that  may  be 
used  to  advantage  by  some  municipalities,  but  not  with  the  expectation 
of  financial  profit. 
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Adivated  Slvdge.  —  Further  work  of  importance  has  been  done  with 
the  activated  sludge  process  of  sewage  disposal.  One  of  the  chief 
items  of  interest  in  this  process  is  the  possibility  of  the  recovery  of 
fairly  stable  sludge  of  commercial  value,  and  this  was  quite  thoroughly 
studied  during  the  year  with  such  activated  sludge  tanks  as  are  in 
operation  at  Lawrence.  The  figures  in  regard  to  the  entering  sludge 
that  can  be  recovered  are  given  later,  together  with  figures  of  the 
nitrogen  and  fat  content  of  such  sludge.  It  has  been  shown  that  in 
this  process,  as  in  all  successful  sewage  purification  processes,  there  is 
a  large  loss  of  nitrogenous  and  other  organic  matter  due  to  the  oxidiz- 
ing conditions  existing  in  these  activated  sludge  tanks. 

Further  work  has  been  carried  on  in  regard  to  the  purification  of  the 
effluents  from  such  activated  tanks,  and  much  work  done  to  determine 
the  volume  of  air  necessary  for  agitation  of  sewage  in  tanks  of  various 
depths  and  the  volume  necessary  per  gallon  of  sewage  treated  to  obtain 
a  satisfactorily  purified  effluent.  Studies  have  also  been  continued  in 
regard  to  the  most  satisfactory  percentage  of  sludge  compared  with  the 
total  volume  of  sewage  held  by  the  activated  sludge  tanks  that  must 
be  kept  in  agitation  in  the  sewage  to  obtain  satisfactory  results.  A 
fairly  complete  summary  of  this  work  is  given  later. 

TreaimerU  of  Trickling  Filter  Effluents  by  the  Activated  Sludge  Method. 
—  Considerable  study  was  made  during  the  year  in  regard  to  the  treat- 
ment by  the  activated  sludge  process  of  rather  poorly  purified  trickling 
filter  effluents  such  as  come  from  filters  of  coarse  filter  material  and 
operated  at  high  rates,  and  the  results  have  seemed  to  show  that  at 
certain  trickling  filter  areas  the  effluent  can  be  treated  in  this  way  to 
considerable  advantage  as  far  as  end  results  are  concerned,  as  shown 
later. 

Recovery  of  Sludge  from  Trickling  Filter  Effluents.  —  At  the  present 
time  studies  are  being  made  the  world  over  in  regard  to  the  recovery 
of  what  has  heretofore  been  considered  at  most  sewage  plants  as  un- 
avoidable wastes,  namely,  the  sludge  or  matters  in  suspension  contain- 
ing nitrogenous  bodies  and  fats.  Great  efforts  are  being  made  at  the 
present  time  to  develop  methods  for  the  recovery  of  this  material,  and 
as  one  study  of  such  recovery,  considerable  investigation  has  been  made 
during  the  year  regarding  the  amount  of  matter  in  suspension  in 
trickling  fflter  effluents;  the  value  of  this  material;  the  rapidity  of 
sedimentation  of  such  material  when  these  effluents  are  passed  through 
suitable  tanks,  etc.  The  results  summarized  on  following  pages  are  of 
considerable  interest,  and  show  that  from  such  sewage  as  we  have 
experimented  with,  it  is  probable  as  much  material  of  value  can  be  re- 
covered in  this  way  as  by  the  activated  sludge  process. 
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Study  of  the  Manner  and  Time  of  Passage  of  Sewage  through  Sedimen- 
tation and  Activated  Sludge  Tanks.  —  A  short  chapter  is  also  given  on 
this  special  subject  in  the  continuation  of  the  work  described  in  the 
report  for  1917.    It  is  of  great  import  in  sewage  treatment. 

Filtration  of  Sewage.  —  Further  studies  regarding  the  important  sub- 
ject of  the  efficiency  of  trickling  filters  of  different  depths,  of  the  opera- 
tion of  contact  filters,  and  the  results  of  the  operation  of  three  sand 
filters  that  have  been  receiving  sewage  at  Lawrence  for  approximately 
thirty  years,  are  summarized  later. 

Stabilizing  Sludge  with  Filter  Efficients.  —  Further  work  was  done 
on  the  treatment  and  stabilization  of  crude  sewage  sludge  in  tanks 
through  which  sewage  effluents  rich  in  nitrate^  were  passed.  This  work 
showed  considerable  promise,  and  indicates  at  least  one  way  in  which 
sludge  at  filter  areas  can  be  prevented  from  becoming  a  nuisance,  and 
perhaps  made  of  greater  value  from  a  fertilizer  point  of  view. 

Studies  of  Trade  Wastes.  —  Much  work  was  done  as  usual  during  the 
year  in  regard  to  the  results  obtained  by  the  operation  of  filters,  etc., 
treating  liquid  trade  wastes  at  many  industrial  plants  in  the  State. 
New  and  special  investigations  relating  to  the  proper  methods  of  dis- 
posal of  such  wastes  and  prevention  of  nuisances  were  also  made. 

Studies  of  Water.  —  The  studies  concerning  the  treatment  of  water 
included  further  investigations  regarding  the  removal  of  color,  investi- 
gations on  the  sterilization  by  ultra  violet  ray  lamps  of  a  new  type, 
and  on  the  use  of  chloramine,  so  called,  etc.,  as  shown  on  following 
pages. 

Much  work  was  done  during  the  year  studying  the  results  of  the 
Lawrence  city  filters  and  methods  for  their  reconstruction  and  improve- 
ment; also  a  large  amount  of  work  was  done  regarding  the  treatment 
of  the  water  supply  of  Beverly  and  Salem  by  filtration  and  liquid  chlorine. 

The  personnel  of  the  Division  at  the  end  of  the  year  was  as  follows:  — 

Director  of  Division  and  Chief  Chemist. 
H.  W.  Clark. 

Principal  Assistant  Chemists. 

Fred  B.  Forbes  (State  House  Laboratories). 
George  O.  Adams  (Lawrence  Experiment  Station). 

Assistant  Chemists  and  Bacteriologists. 


State  House  Laboratories :  — 
Arthur  R.  G.  Booth. 
Lester  W.  S^icknet. 
Henry  H.  Andersen. 
Gut  G.  Russell. 


Lawrence  Experiment  Station ; 
James  H.  Spxtrr. 
William  J.  Maoee. 
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Laboratory  AssiataYUs, 

George  H.  Twomblt  (State  House  Laboratories). 
Alfred  H.  Lindroth  (State  House  Laboratories). 
GsoROB  E.  Parkhurst  (Lawrence  Experiment  Station). 

Stenographer, 
IsABBLLB  J.  Pratt. 

Clerk. 
Annie  E.  Holton. 

Filter  Attendant. 
Patrick  Keegan. 

The  following  men  from  this  Division  were  in  the  service  during 
the  year:  — 


Ernest  F.  Bower. 
Joseph  A.  McCarthy. 


Allen  M.  S3rmon<iB. 
Walter  D.  Lowell. 


Investigations  upon  the  Purification  op  Sewage  and  Water  at 
THE  Lawrence  Experiment  Station  during  the  Year  1918. 

Character  of  the  Sewage  used  in  the  Experiments* 

Since  September,  1915,  sewage  has  been  pumped  through  a  pipe 
from  the  Osgood  Street  sewer,  so  called,  on  the  south  side  of  the 
Merrimack  River  at  a  point  above  the  entrance  of  any  trade  wastes. 
It  is  a  strong  domestic  sewage,  and  was  much  stronger  during  1918 
than  for  several  years  past. 

In  this  report  "regular  sewage,"  so  called,  is  the  average  of  samples 
collected  four  times  each  day  of  the  sewage  as  it  reaches  the  experi- 
ment station;  "settled  sewage"  is  the  same  sewage  settled  for  at  least 
two  hours  in  cylindrical  tanks;  "sewage  applied  to  Filters  Nos.  1,  4 
and  9A"  is  the  average  of  daily  samples  of  all  sewages  applied  to  the 
large  intermittent  sand  filters  situated  out  of  doors. 

Average  analyses  of  these  sewages  for  the  year  are  shown  in  the  fol- 
lowing tables. 

Preliminary  Treatments  of  Sewage  and  Studies  of  Sludge, 

Much  attention  was  given  during  the  year  to  a  study  of  the  collec- 
tion of  sludge  and  fats  by  sedimentation  and  by  acidification,  and  to 
the  recovery  of  sediment  from  trickling  filter  efiluents  and  from  an 
activated  sludge  tank. 
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Average  AncUyaes, 

Regular  Station  Sewage. 
[Parta  in  100.000.] 


Ammonia. 

Kjbldabl  Nitboqen. 

Chlorine. 

Oxygen 
ooneumed. 

ALBUMINOID. 

Bacteria  per 

Cubic 
Centimeter. 

Free. 

Total. 

In 
Solution. 

Total. 

In 
Solution. 

5.48 

1.01 

.60 

1.62 

1.11 

10.67 

6.55 

3.100,000 

Settled  Station  Sewage, 


5.19 


0.78 


.45 


1.46 


0.90 


9.00 


5.05 


2.420.000 


Sewage  applied  to  Filters  Nos,  1 ,  4  aTM2  9 A. 


5.49 


0.77 


1.54 


10.25 


5.52 


Average  Solids. 

Regular  Station  Sewage. 
[Parte  in  100.000.) 


Untiltered. 

Filtered. 

In  S|t7Spenston. 

Total. 

Loason 
Ignition. 

Fixed. 

Total. 

LoBBon 
Ignition. 

Fixed. 

Total. 

LoBBon 
Ignition. 

Fixad. 

70.6 

83.7 

36.9 

60.0 

19.0 

31.0 

20.6 

14.7 

5.9 

Settled  Station  Sewage. 


56.9 


24.5 


32.4 


42.4 


15.4 


27.0 


14.5 


9.1 


5.4 


Collection  of  Sludge  from  Sewage  by  Plain  Sedimentation  and  by  Acidifica- 
tion with  SO2  and  Sedimentation. 

In  further  work  upon  the  recovery  of  sludge^  parallel  tests  were  made 
in  regard  to  the  collection  of  sludge  by  plain  sedimentation  and  by 
sedimentation  after  acidification  of  the  sewage  by  SOj,  about  160 
gallons  of  sewage  being  used  daily  for  each  test.  The  tanks  used  were 
3  feet  deep,  and  four  hours  for  sedimentation  were  allowed.     After 


No.  34.]      WATER  AND  SEWAGE  LABORATORIES.  119 

settlingy  the  supernatant  sewage  was  drawn  off  daily  and  the  sludge 
removed  once  each  week.  Sedimentation  was  not  interfered  with  by 
fermentation  during  this  period. 

SOs  was  generated  by  burning  sulphur  and  the  resulting  gases  blown 
through  the  sewage,  the  SO3  readily  dissolving.  The  average  alkalinity 
of  the  sewage  used  was  equivalent  to  27.6  parts  calcium  carbonate  in 
lOOyOOOy  and  the  excess  acidity  was  kept  at  about  10  per  cent,  the 
average  being  equivalent  to  2.7  parts  calcium  carbonate. 

The  amount  of  SO3  added  was  equivalent  to  3,088  pounds  per 
million  gallons  of  sewage,  and  was  calculated  from  the  alkalinity  of  the 
sewage  and  the  excess  acidity  after  treatment,  assuming  that  all  the 
alkalinity  of  the  sewage  is  converted  to  the  bisulphite.  This  assump- 
tion is  based  on  the  facts  that  neither  the  sulphite  nor  bisulphite  is 
acid  to  methyl  orange,  and  when  SO3  is  added  to  a  dilute  solution  of  a 
sulphite,  no  acidity  is  reached  until  all  the  sulphite  is  converted  to 
bisulphite. 

Samples  of  the  freshly  acidified  sewage  were  titrated  with  iodine 
solution  according  to  the  following  reactions:  — 

CaS08+l2+H20=CaS04+2HI 
CaH2(SOi,)2+ 2H3O+2I2 = CaH2(S04)2+4HI 

The  calcium  acid  sulphate  is  unstable,  breaking  up  into  sulphuric 
acid  and  the  normal  sulphate.  If  sodium  were  the  base  the  effect 
would  be  the  same,  as  sodium  acid  sulphate  is  acid  to  the  full  extent  of 
its  combining  power.  In  other  words,  if  only  neutral  sulphite  is 
present  in  the  treated  sewage,  each  molecule  of  sodium  sulphite  when 
titrated  with  iodine  liberates  acid  equivalent  to  two  molecules  of 
sodium  hydrate,  but  when  the  bisulphite  is  titrated  the  acid  liberated 
is  equivalent  to  three  molecules  of  sodium  hydrate.  The  amounts  of 
acid  actually  found  showed  that  practically  all  the  alkalinity  of  the 
sewage  had  been  converted  to  the  bisulphite.  The  bisulphite  oxidizes 
quite  readily  to  the  bisulphate,  so  that  titrations  of  the  excess  acidity 
must  be  made  promptly. 

In  the  tables  following  the  figures  in  regard  to  the  amount  of  fats 
found  are  the  average  of  the  amounts  obtained  from,  each  week's  run, 
and  not  those  derived  from  the  average  weight  of  sludge  and  the 
average  per  cent  of  fats. 

Average  analyses  of  the  regular  sewage  used  in  the  experiments,  of 
the  supernatant  sewages  after  settling  and  of  the  sludges  are  shown  in 
the  following  tables.  Sludge  is  considered  as  consisting  wholly  of  sus- 
pended solids,  excluding  the  dissolved  solids. 
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Sludge  from  Sedimentation  and  Acid  Treatment  0/  Sewage. 


Sludqb  moM  ^ 

AVBBAOB  POUNIW 
PBB  MlIiUOM  GaXiLONB 

or  Sbwagb. 

Per  Cent 
Nitroeen. 

Per  Cant 
Fata. 

Per  Cent 
OrBBnie 

« 

Dry 

Sludce. 

Fate. 

Plain  aedimentation,       .... 

Acid  trefttment, 

Suspended  eolida  in  nw  aewace.     . 

1.504 
1,983 
1376 

202 
420 

3.36 
3.02 

18.1 
21.0 

64.0 
73.8 
67.2 

1 

As  shown  by  the  table,  acid  treatment  gave  an  increase,  above  the 
amounts  obtained  from  sedimentation,  of  479  pounds  of  sludge  per 
million  gallons  of  sewage,  or  32  per  cent,  while  the  fats  were  increased 
158  pounds,  or  60  per  cent. 


Regular  Sewage. 

[Parts  in  100,000.] 


Ammonia. 

Kjeldahl  NlTBOaSN. 

Chlorine. 

Oxycen 
consumed. 

ALBUMINOID. 

Alkalinity. 

Free. 

Total. 

In 
Solution. 

Total. 

In 

S(dution. 

6.25 

1.02 

.60 

1.80 

1.16 

10.6 

6.16 

27.6 

6.27 


Supernatant  Sewage  from  Plain  Settling. 


0.75 


.50 


1.33 


0.97 


4.43 


5.34 


Supernatant  Sewage  from  Acid  Treatment. 


0.50 


.38 


1.60^ 


1.25^ 


—2.7 


1  These  Kjeldahl  values  are  undoubtedly  high,  and  seem  to  be  due  to  some  combination  of  the  fret 
ammonia  and  the  SOs  that  is  not  decomposed  by  alkali. 


The  bacteria,  both  those  growing  at  20°  C.  and  at  37°  C,  were  re- 
duced 97  per  cent  by  the  SOj  treatment.  The  reduction  by  plain 
settling  was  not  determined,  but  from  results  of  other  settling  -tanks  it 
was  probably  not  over  15  per  cent. 
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Addificcdion  with  Stdphuric  Acid. 

In  further  work  along  these  lines,  from  Sept.  24  to  Nov.  30,  1918, 
sulphuric  acid  was  substituted  for  SO2  in  the  acid  treatment,  but  did 
not  appear  to  be  quite  so  efficient  as  the  SO2,  although  the  results 
were  not  directly  comparable.  The  sludge  collected  during  the  last 
part  of  the  year  was  considerably  higher  in  organic  matter  than  that 
collected  while  SO3  was  used.  The  amount  of  acid  used  was  equivalent 
to  2,344  i>ounds  100  per  cent  acid  per  million  gallons  of  sewage  treated. 

SOa  increased  the  yield  of  dry  sludge  32  per  cent,  and  of  fats  60  per 
cent,  over  plain  sedimentation;  sulphuric  acid  increased  the  yield  of 
dry  sludge  22  per  cent,  and  of  fats  28  per  cent,  over  plain  sedimenta- 
tion during  the  period  it  was  used.  The  reduction  of  bacteria  was  not 
so  good  as  when  SO2  was  used,  the  average  being  about  85  per  cent  for 
both  those  growing  at  20^  C.  and  at  37°  C,  while  the  reduction  by  SO^ 
was  97  per  cent.  The  value  of  the  greater  bactericidal  action  otJSO^  is 
counterbalanced  by  the  fact  that  the  SO3  and  bisulphites  in  sewages 
treated  with  SOj  absorb  large  amounts  of  dissolved  oxygen  from  water 
into  which  such  sewage  is  discharged. 

It  is  doubtful  if  the  increased  amounts  of  sludge  and  fats  resulting 
from  acidification  warrant  the  cost  of  such  treatment.  Sewage  grease 
has  been  found  to  be  of  little  value  for  soapmaking  on  account  of  the 
large  proportion  of  unsaponifiable  matter,  although  the  increased  yield 
of  fats  from  acid  treatment,  resulting  as  it  does  from  the  decomposition 
of  soaps,  would  also  probably  give  an  increased  proportion  of  saponi- 
fiable  fats. 


Average  Ancdyses. 

Siudffe  from  Plain  Sedimentation  and  from  Treatment  of  Sewage  with  Sulphuric  Add.  ^ 


Sludgb  ntou  -^ 

AvERAOB  Pounds 

PBB  M1LL.10N  Gaxxonb 

or  Sewaqe. 

Per  Cent 

Nitrosen. 

Per  Cent 
Fata. 

Per  Cent 
Organic 
Matter. 

Dry 

Sludge. 

Fata. 

Plain  Bsdimantation,       .... 
Sulphurie  acid  tnatuMnt, 

SuBpandad  aoHds  in  raw  aewaga,    . 

e ^_  . 

886 
1.144 
1.497 

214 
274 

4.80 
4.53 

21.6 
24.0 

76.4 
79.0 
80.5 

1 

^  From  Sept.  24  to  Nov.  30, 1918. 
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Average  Analyses. 

Regular  Station  Sewaoe,  > 
[Parts  in  100,000.] 


Ammonia. 

Kjbldahl  Nitbogkn. 

Chlorine. 

oonaumed. 

ALBUMINOID. 

AlkaUnity. 

Free. 

Total. 

In 
Solution. 

Total. 

In 
Solution. 

6.03 

1.06 

.M 

1.78 

1.15 

9.1 

6.90 

M.4 

Supernatant  Sewage  from  Plain  Settling, 


5.76 


0.60 


.49 


1.25 


1.01 


3.9S 


Supernatant  Sewage  from  Sulphuric  Acid  Treatment. 


4.98 


0.51 


.41 


1.29 


1.00 


—2.3 


^  From  Sept.  24  to  Nov.  80, 1918. 


Purification  of  Sewage  by  Aeration.  —  Activated  Sludge. 

Activated  sludge  Tank  No.  485  was  started  on  April  10,  1917,  and 
has  since  been  operated  on  the  continuous-flow  plan.  It  consists  of 
three  compartments,  or  sections,  made  of  30-incIi  Akron  pipe  set  in 
concrete  bases,  and  each  section  is  about  75  inches  deep  over  a  conical 
bottom,  and  has  a  capacity  of  230  gallons,  or  a  total  tank  capacity  of 
690  gallons.  The  first  two  sections  are  each  divided  across  the  middle 
into  two  compartments  by  wooden  bafHes  6  feet  deep.  The  overflow 
from  the  last  section  is  piped  to  a  square,  concrete  cased,  iron,  sloped 
bottom  settling  tank,  92  inches  deep,  with  a  capacity  of  600  gallons. 
The  overflow  of  this  settling  tank  is  passed  upward  through  a  tank  10 
feet  deep,  holding  160  gallons.  During  the  year  the  average  suspended 
solids  in  this  final  effluent  were  2.7  parts  in  100,000. 

Sludge  from  the  settling  tanks  is  drawn  at  intervals  of  an  hour  or  so 
into  a  200-gallon  iron,  sludge  storage  tank,  where  it  is  aerated  with  the 
same  proportion  of  air  as  is  used  in  the  main  tank.  During  the  first 
six  months  of  the  year  this  sludge  was  pumped  back  to  the  first  section 
twice  a  day,  and  later  three  times  a  day.  The  average  theoretical 
time  of  retention  of  sewage  in  the  tank  was  5.38  hours,  and  the  average 
time  of  active  operation,  that  is,  while  sewage  was  being  applied,  was 
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fifteen  hours  daily.  The  amount  of  air  applied  was  1.78  cubic  feet  per 
gallon  of  sewage  until  May  1,  when  it  was  gradually  increased  to  2.80 
cubic  feet,  the  average  being  2.32  cubic  feet  per  gallon  of  sewage. 
This  air  was  applied  through  perforated,  hollow,  circular  brass  discs 
placed  in  the  bottom  of  each  section  of  the  tank. 

The  dissolved  oxygen  in  the  sewage  of  each  of  the  three  sections 
varied  from  0  to  60  per  cent  of  saturation,  the  average  for  each  being 
14,  21  and  22  per  cent,  respectively.  Eighty-three  per  cent  of  the 
samples  of  effluent  tested  were  stable  on  incubation.  Practically  all  of 
the  unstable  samples  were  collected  early  in  the  year  when  the  air 
supply  was  insufficient.  The  nitrates  in  the  effluent  contained  oxygen 
derived  from  the  dissolved  oxygen,  the  average  being  equivalent  to 
0.87  part  dissolved  oxygen. 

During  the  year  certain  experiments  were  made  in  regard  to  the 
maintenance  of  aerobic  conditions  in  the  tank  by  the  use  of  sodium 
nitrate;  that  is  to  say,  during  nights,  when  the  air  supply  was  discon- 
tinued, enough  of  this  salt  was  added  to  the  sewage  in  each  section  of 
the  tank  to  saturate  at  least  twice  with  dissolved  oxygen  the  entire 
contents  of  the  tank.  Careful  tests  were  made,  showing  that  the 
amount  of  nitrates  added  was  always  consumed,  and  hence  no  nitrates 
from  this  source  appeared  in  the  effluent. 

It  was  intended  to  keep  the  volume  of  activated  sludge  used  equal 
to  about  20  per  cent  of  the  total  volume  of  the  tank,  and  on  seventeen 
occasions  surplus  sludge  was  pumped  to  waste.  The  amount  of  sludge 
so  wasted,  that  might  have  been  recovered  as  fertilizing  material,  was 
equivalent  to  770  pounds  of  dry  sludge  per  million  gallons  of  sewage 
passed  through  the  tank,  and  it  contained  6.15  per  cent  nitrogen  and 
5  per  cent  fats.  The  effluent  from  the  tank  was  of  much  better  quality 
during  the  last  six  months  than  during  its  earlier  operation,  this  being 
due  to  the  greater  volume  of  air  used,  more  frequent  withdrawals  of 
surplus  sludge  and  to  better  aeration  of  the  sludge. 


Filtration  of  the  Effluent  from  an  Activated  Sludge  Tank  through  Sand, 

Filter  No.  495,  loioo  of  an  acre  in  area,  containing  5  feet  in  depth 
of  sand  with  an  effective  size  .of  .25  millimeter,  was  started  on  March 
18,  1918.    It  received  the  effluent  from  activated  sludge  Tank  No.  485 

•    

at  a  rate  of  100,000  gallons  per  acre  daily.  The  effluent  was  clear  and 
well  nitrified,  but  the  color  and  albuminoid  ammonia  were  somewhat 
higher  than  would  have  been  expected  from  an  applied  sewage  that 
had  had  such  a  good  preliminary  treatment. 
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Average  Analyses, 

Regylar  Station  Sewage  applied  to  Activated  Sludge  Tank  No,  4S6, 

[Parts  in  100,000.] 


Appbab- 

ANCB. 


1 


o 
O 


AlOfONIA. 


ALBUMINOID. 


I 


I 

d 


5.22 


.75 


.48 


Kjbldahl 
NrrBOQBN. 


3 

o 
H 


I 

I 


1.65 


1.02 


s 

I 


9.72 


NlTBOOBN 
AB  — 


I 


2 


•8 


8 


S 


6 


6.20 


a 


3,100,000 


Effluent  from  Activated  Sludge  Tank  No,  48S. 

0.5 

.67 

8.37 

.26 

.19 

.58 

.37 

10.02 

.19 

.0824 

1.58 

20.3 

660.000 

Effluent  from  Filter  No,  495, 

0.0 

.32 

0.51 

.06 

- 

- 

- 

10.68 

2.80 

.0146 

0.56 

2.6 

10,000 

Average  Solids, 

Regular  Station  Sewage  applied  to  Activated  Sludge  Tank  No,  485. 

[Parts  in  100.000.1 


Ukfiltbbbd. 

FnVTBBBD. 

In  SDaPBNBiON. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

71.4 

33.7 

37.7 

49.4 

19.8 

29.6 

22.0 

13.9 

8.1 

Effluent  from  Activated  Sludge  Tank  No,  485, 


44.8 


13.1 


31.7 


42.1 


11.2 


30.9 


2.7 


1.9 


0.8 


Volume  of  Air  required  for  Efficient  Agitation, 

Experiments  have  been  made  during  the  year  with  Tank  No.  485  in 
regard  to  the  amount  of  sludge  which  will  be  well  agitated  and  held  in 
suspension  in  the  sewage  by  different  volumes  of  air  expressed  in  cubic 
feet  of  air  per  hour  per  million  gallons  of  sewage  aerated.  The  results 
given  in  the  following  table  show  that  in  this  tank,  9  feet  in  depth,  at 
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least  100,000  cubic  feet  per  hour  per  million  gallons  are  needed.  In  the 
table  the  amount  of  matter  held  in  suspension  in  the  sewage  agitated 
by  these  different  volumes  of  air  is  shown  by  the  volume  settling  at 
different  times  in  liter  cylinders  of  sewage  collected  from  the  activated 
sludge  tank. 


AMomrr  or  Aib  apflibd  (Cubic  Fest). 


Pkb  Cent  of  Sludge  bt  Volume  atter 

BBTTLDra  — 


15  Minutes. 


30  Minutes. 


1  Hour. 


12  Houn. 


50.000. 
lOOAM. 
300,000. 
800,000, 


17.7 
30.8 
31.0 
32.0 


14.6 
24.6 
25.0 
24.6 


12.1 
21.0 
21.0 
21.0 


9.9 
13.8 
13.9 
14.0 


Activated  Sludge  Experiments  in  Regard  to  the  Effect  of  Varying  Volumes 

of  Sludge. 

On  March  18  an  experiment  was  started  to  study  the  effect  on  the 
activated  sludge  process  of  the  use  of  different  volumes  of  sludge. 
Gallon  bottles  were  used  as  miniature  activated  sludge  tanks  operated 
on  the  fill  and  draw  plan,  with  one  filling  daily,  a  three-hour  period  of 
aeration  and  one  and  one-half  hours'  settling  before  withdrawal  of  the 
treated  sewage.    The  sludge  was  aerated  practically  continuously. 

Activated  sludge  from  Tank  No.  485,  containing  4.7  per  cent  total 
suspended  solids,  was  used  to  start  the  experiment,  and  10,  20  and  30 
per  cent,  respectively,  of  the  total  capacity  of  each  bottle  was  filled 
with  the  sludge.  At  first,  air  was  applied  at  the  rate  of  25  gallons  per 
hour  per  gallon  of  sewage;  but  after  the  expiration  of  three  weeks,  only 
one-third  of  this  volume  of  air  was  used.  As  the  sludge  in  the  bottles 
accumulated,  the  surplus  was  removed.  In  each  case  the  treated 
sewage  contained  very  little  dissolved  oxygen,  but  was  always  stable 
and  clear,  with  a  certain  amount  of  light-colored,  slow-settling  sus- 
pended matter  present.  The  average  amount  of  suspended  matter  in 
the  three  effluents  was  3.5,  2.2  and  2.0  parts  in  100,000,  respectively. 
These  effluents  were  of  practically  equal  quality,  only  slightly  greater 
efficiency  being  given  by  the  use  of  the  larger  amounts  of  sludge.  The 
most  noticeable  differences  were  in  the  amounts  of  surplus  sludge  col- 
lected in  each  bottle,  and  in  the  nitrogen  content  of  the  different 
sludges,  the  amount  of  surplus  sludge  collected  varying  directly,  and 
the  nitrogen  content  varying  inversely,  as  the  amount  of  sludge  main- 
tained in  the  tank. 
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Average  Analyses  of  Applied  Sewage  and  Efflvenis. 


[Pkrta  in  100,000.) 


Ammonia. 

NlTROGBN  AS  — 

Free. 

ALBUMINOID. 

Oxjrgen 

Total. 

In 
Solution. 

Nitrates. 

Nitrites. 

con- 
sumed. 

Applied  sewace,    . 

e.fiO 

.00 

.40 

— 

- 

5.00 

Effluent  from:  — 

10  per  cent  sludce  bottle, 

4.06 

.23 

.16 

.fiO 

.1080 

1.38 

20  per  cent  sludge  bottle. 

3.03 

.20 

.14 

.84 

.0340 

1.03 

30  per  cent  sludge  bottle, 

3.66 

.17 

.15 

.77 

.0300 

1.00 

Average  Analyses  of  Sludge  removed  from  Bottles. 


3 


Pbb  Cbmt. 


Bottle  No.  1, 

10  Per  Cent 

Sludge. 


Bottle  No.  2, 

20  Per  Cent 

Sludge. 


Bottle  No.  3. 

30  Per  Cent 

Sludge. 


Nitrogen, 

Fats,      . 

Loss  on  ignition. 


C 


5.20 

3.00 

57.00 


4.71 

1.00 

50.00 


4.20 

2.10 

63.20 


The  total  suspended  solids  in  the  sewage  used  in  these  experiments 
were  equal  to  2,291  pounds  per  million  gallons,  and  the  organic  sus- 
pended solids  were  equal  to  1,399  pounds. 

The  surplus  total  suspended  solids  from  the  bottles  containing  10,  20 
and  30  per  cent  sludge,  expressed  in  pounds  per  million  gallons  of 
sewage  applied,  were  2,108,  2,343  and  2,414,  respectively,  and  the 
organic  matter  in  the  sludge,  961,  822  and  1,191  pounds,  respectively. 


Stabilizing  Sewage  Sludge  by  Oxidaiion  with  Nitrates  from  Sewage  Filter 

Effluents. 

This  investigation  in  regard  to  the  treatment  of  sludge  to  destroy  its 
•offensive  properties  and  render  its  disposal  at  certain  municipal  filtra- 
tion areas  free  from  all  but  slight  odors  was  continued  during  the  year. 
The  work  was  carried  on  with  Tank  No.  483,  which  is  made  of  Akron 
pipe  set  in  concrete,  consisting  of  three  compartments,  4  feet  deep, 
connected  in  series,  each  with  a  capacity  of  about  65  gallons.  Sewage 
sludge  was  passed  into  these  compartments  in  rotation,  and  a  maximum 
storage  of  three  months  was  given.     The  inlets  and  overflows  of  the 
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tank  are  so  arranged  that  the  effluents  applied  passed  through  all  three 
compartments,  entering  at  the  bottom  and  leaving  about  6  inches  be- 
low the  surface  of  each. 

The  greater  part  of  the  effluent  used  came  from  trickling  filters, 
although  some  contact  fflter  effluents  were  also  applied.  The  volume 
applied  daily  averaged  1.10  volumes  of  effluent  for  each  volume  of 
sludge  containing  5  per  cent  of  solids  in  the  three  compartments;  that 
is,  each  gallon  of  sludge  was  treated  with  about  100  gallons  of  effluent. 
Forty-three  per  cent  of  the  samples  of  overflow  were  stable,  and  the 
solids  in  suspension  were  7.3  parts  in  100,000. 

The  sludge  after  four  weeks'  tank  treatment  was  always  inoffensive, 
and  almost  invariably  remained  so  when  removed  from  the  tank. 
During  this  process  the  sludge  lost  nitrogen  and  organic  matter;  the 
fats  were  oxidized  as  in  the  activated  sludge  process,  but  in  the  acti- 
vated sludge  tank  there  was  a  constant  addition  of  coagulated  colloidal 
matter,  high  in  nitrogen  and  organic  matter  and  low  in  fats. 

Average  analyses  of  the  applied  filter  effluent,  of  the  overflow  from 
the  last  compartment,  and  sludge  analyses  on  a  dry  basis  are  shown 
in  the  following  tables:  — 

Effluent  applied  to  Tank  No,  483. 

(Parts  in  100.000.] 


Ammonia. 

Kjeldahl 
Nitrogen. 

ALBT7MINOID. 

Li  TPnQQmn  ab  — 

Oxygen 
consumed. 

¥tm. 

TotaL 

In  Solution. 

Nitrat6e. 

NitriiuMi. 

3.00 

.46 

.26 

.81 

2.16 

.1265 

2.76 

Overflow  from  Tank  No.  4SS, 


3.61 


.35 


.25 


.64 


0.41 


.0940 


3.88 


Sludge  Analyses, 

• 

Pbb  Cwrr  on  Dbt  Basis  of  — 

SlUDGB  7R0M  — 

Fats. 

Nitrogen. 

Loss  on 
Ignition. 

AoCivated  Shidgn  Tank  No.  486. 
Settling  tank  applied  to  Tank  No.  483, 
Tank  No.  483:  — 

After  4  wedca.                        .  *   . 

•  •              • 

•  •              • 

5.0 
18.1 

10.9 
8.8 
8.7 

6.15 
2.61 

2.10 
2.13 
1.93 

64.7 
66.0 

43.6 

After8wedcs. 

44.4 

After  13  weeks, 

41.0 

128 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


Experiments    upon    the    Recovery    of   Sedimeni  from    Trickling    Filter 

EffluenJts. 

On  account  of  the  interest  attached  to  the  recovery  of  fertilizing 
materials  from  sewage  and  treated  sewage^  some  sedimentation  experi- 
ments were  made  to  determine  the  proportions  of  the  sediment  that 
can  be  recovered  from  trickling  filter  effluents.  In  this  work,  at  first 
the  combined  effluents  from  three  trickling  filters,  Nos.  453,  454  and 
474,  were  run  into  a  circular  tank,  5  feet  deep  and  20  inches  in  diam- 
eter, and  samples  collected  midway  of  the  tank  after  two  hours' 
settling.  The  average  suspended  solids  in  the.  combined  effluents  dur- 
ing the  six  months  of  the  experiment  were  19.9  parts  in  lOOiOOO,  and 
after  settling,  2.9  parts,  —  a  reduction  of  86  per  cent. 

In  another  experiment  lasting  three  months  the  effluent  from  Filter 
No.  452  was  settled  in  a  tank  27  inches  deep.  The  suspended  solids 
before  settling  were  23.4  parts  in  100,000,  and  after  settling,  0.8  part, 
—  a  reduction  of  97  per  cent.  In  this  case  the  high  reduction  was 
probably  partly  due  to  coagulation  taking  place  during  the  sedimenta- 
tion, as  the  soluble  albuminoid  ammonia  was  reduced  from  .25  to  .17 
part  in  100,000  during  the  two  hours'  sedimentation. 

The  following  table  indicates  the  amount  of  settleable  matter  in  the 
effluents  from  all  the  trickling  filters  at  the  station,  and  the  amount  of 
sludge  recovered  from  activated  sludge  Tank  No.  485. 


Average  Suspended  Solids  in  Trickling  Filter  Effluents ,  etc. 


SuBPBNDBD  Solids  in  Eftlubmt  prom  — 


Pounds 

per  Million 

Gallons. 


Filter  No.  185 

Filter  No.  462 

FUterNo.  453 

Filter  No.  464, 

Filter  No.  466 

FUterNo.  472 

FUterNo.473, 

Filter  No.  474 

Filter  No.  476 

Settled  sewace  applied  to  filters  above,    .... 
Regular  sewage  applied  to  activated  sludge  Tank  No.  485, 
Surplxis  sludge  removed  from  Tank  No.  485,  . 


768 
825 
971 
733 
704 
708 
675 
683 
033 
1.205 
1,008 
770 
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The  average  amount  of  settleable  suspended  matter  in  the  effluents 
from  trickling  filters  was  777  pounds  per  million  gallons,  or  64  per  cent 
of  the  amount  found  in  the  sewage  applied;  the  total  suspended  matter 
in  the  sludge  removed  from  activated  sludge  Tank  No.  485  averaged 
770  pounds  per  million  gallons,  or  48  per  cent  of  that  in  the  sewage 
applied. 

Aeration  of  a  Somewhat  Poor   Trickling  Filter  Effluent  vriih  Activated 

Sludge. 

A  portion  of  the  effluent  from  trickling  fflter  No.  452,  containing 
4  feet  in  depth  of  broken  stone,  and  operated  at  the  rate  of  1,500,000 
gallons  per  acre  daily,  was  treated  in  a  small  activated  sludge  tank,  20 
inches  in  diameter  and  36  inches  deep,  during  a  period  of  several 
months.  The  sludge  was  the  sediment  collected  from  trickling  filter 
effluents,  activated  by  a  few  days'  aeration.  Air  was  applied  at  a  rate 
of  about  1.25  cubic  feet  per  gallon  of  effluent  treated. 

The  results  from  this  treatment  appeared  to  be  abnormally  good,  and 
there  seemed  to  have  been  coagulation  and  precipitation,  as  the  soluble 
albuminoid  ammonia  was  decidedly  reduced.  All  samples  of  the  raw, 
settled  and  aerated  effluent  were  stable  except  one  at  the  immediate 
start  of  the  experiment. 

Average  analyses  are  shown  in  the  following  table:  — 

Average  Analyses. 

Effluerd  from  Trickling  FtUer  No.  462  before  Aeration  wiih  Activated  Sludge. 

[Parts  in  100,000.) 


A  <_ 

Ammonia. 

NXTBOGSN 

Oxygen 

con- 
sumed. 

Free. 

AT^UMINOID. 

AS  — 

Total 
Sus- 

Turbid- 
ity. 

Sedi- 
ment. 

Color. 

Total. 

In  So- 
lution. 

Ni- 
trates. 

Ni- 
trites. 

pended 
Solids. 

0.9 

8.4 

.71 

2.32 

.46 

.21 

.M 

.1163 

3.21 

20.8 

Efluent  from  Trickling  Filler  No.  4^2  after  Aeration  with  Activated  Sludge. 


0.3 


0.5 


.60 


1.80 


.14 


.11 


.78 


.0965 


1.02 


0.8 


Operation  of  Trickling  Filters. 

During  the  year  nine  trickling  fflters  receiving  sewage  clarified  by 
sedimentation  were  operated.  One  of  these  filters,  No.  135,  has  now 
been  in  operation  for  nineteen  years,  —  a  longer  time,  without  doubt, 
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than  any  other  trickling  filter,  either  experimental  or  municipal,  in 
America.  It  contains  10  feet  in  depth  of  pieces  of  fine  broken  stone 
having  an  average  volume  of  .52  cubic  centimeter.  All  of  this  stone 
passes  a  I -inch  screen,  but  is  retained  by  a  ^-inch  screen.  In  spite  of 
the  fineness  of  this  material  it  has  been  necessary  to  dig  over  the  filter 
surface  to  a  depth  of  from  3  to  8  inches  only  eight  times  up  to  April, 
1918.  At  that  time  the  open  space  of  the  upper  foot  of  stone  was 
found  to  be  completely  filled  with  sludge,  and  18  inches  in  depth  were 
removed,  washed  and  replaced.  The  remainder  of  the  filter  was  then 
flushed  out  with  water  equivalent  to  1,000,000  gallons  per  acre  applied 
in  fifteen  minutes.  The  dry  sludge  washed  from  the  upper  18  inches 
of  stone  was  equal  to  1.84  pounds  per  cubic  foot  of  material,  while  the 
amount  flushed  from  the  lower  8^  feet  of  the  filter  was  equal  to  .03 
pound  per  cubic  foot.  Measurements  of  the  sludge  stored  in  the  filter 
showed  that  there  has  been  little  increase  since  1906,  when  similar 
measurements  were  made. 


The  Depth  of  Filtering  Material  and  Trickling  Filter  Efficiency. 

It  has  been  shown  and  illustrated  by  diagrams,  and  explained  in 
previous  reports,  that  filters  of  considerable  depth  are  more  economical 
and  efficient  than  shallower  filters.  To  illustrate  this  point,  four  filters, 
Nos.  452  to  455,  inclusive,  were  put  into  operation  in  1913,  and  were 
continued  through  the  year.  These  filters  are  4,  6,  8  and  10  feet  in 
depth,  respectively,  and  are  constructed  of  broken  stone  that  will  pass 
a  Ij-inch  screen  and  be  retained  by  a  f-inch  screen.  Certain  experi- 
ments made  during  the  year  with  these  filters  are  not  recorded  here, 
but  a  table  beyond  shows  the  rates  that  could  be  followed  with  equal 
purification  results. 

A  similar  series  of  filters,  Nos.  472  to  475,  inclusive,  was  started  in 
1915.  In  this  second  series  the  broken  stone  is  of  a  much  larger  grade 
than  that  in  the  first,  the  average  volume  of  the  pieces  ranging  from 
25.2  to  29.4  cubic  centimeters.  These  filters  were  also  operated  at 
such  rates  that  the  effluents  were  of  approximately  the  same  quality. 
The  coarse  material  of  these  filters  has  only  about  one-half  as  much 
surface  per  foot  in  depth  of  filter  as  the  finer  material  in  Filters  Nos. 
452  to  455,  inclusive,  and  sewage  passes  through  the  filters  in  a  corre- 
spondingly shorter  time,  giving  a  lower  purification  at  a  given  rate. 
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Average  Rates  and  ResvUs,  —  Trickling  FiUera, 


Fmm  Nttmbsb. 


Depth 
(Feet). 


462, 
453. 
454. 
465, 
472, 
473, 
474, 
475, 


4 
6 
8 

10 
4 
6 
8 

10 


Gallonv  m/nRBD  pbb 

AcBS  Daii^y  pbb 
Foot  or  Fhovb  Dbpth. 


During 
1911. 


50,000 

78.000 

116.000 

203.000 

86.000 

83/)00 

114,000 

116.000 


Since 

Filter  was 

started. 


02.000 
115.000 
102.000 
848.000 

84,000 
108.000 
117,000 
142.000 


Pbb  Cbnt  or  Samplbs 
Stablb. 


During 
1911. 


100 

100 

100 

100 

68 

00 

90 

85 


Since 

Filter  was 

started. 


87 
02 
08 
84 
49 
76 
83 
87 


Average  Analyses. 

EffluenU  from  Trickling  FiUen  Noa.  1S5,  45S,  46S,  464,  4SS,  471S,  47S,  474  and  475. 

[Parts  in  100.000.] 


FmrsB  NuM- 


Quantity 
applied. 

Gallons 

per  Acre 

Daily. 


135,  . 

452,  . 

453,  . 
464,  . 
455,  . 

472,  . 

473.  . 

474.  . 

475,  . 


1,820,000 

204,000 

468,000 

931.000 

2.034,000 

344.000 

500.000 

916,000 

1,163,000 


Ammonia. 


ALBXTMINOro. 


3.0540 

3.4250 
4.0420 
3.2320 
4.2420 

2.8950 
3.1570 
2.9630 
3.0170 


.4233 

.6012 
.4552 
.3532 
.3660 

.4383 
.4254 
.4215 
.4200 


.2610 

.8240 
.3330 
.2542 
.2810 

.2827 
.2855 
.2797 
.2516 


.78 

.88 
.81 
.63 
.66 

.81 
.73 
.79 
.83 


8.86 

7.82 
7.80 
7.92 
7.60 

9.12 
8.99 
8.83 
8.83 


NlTBOOBN 
AS  — 


I 


1.75 

2.51 

2.01 

1.89 

.85 

1.89 
1.77 
1.40 
1.68 


I 


.0642 

.0510 
.0432 
.0632 
.0540 

.1301 
.0654 
.1620 
.0646 


1 

I 
I 

M 

o 


2.62 

2.35 
2.55 
2.16 
2.18 

2.69 
2.49 
2.58 
2.78 


13.1 

10.6 
12.4 
11.7 
15.9 

13.0 
13.3 
12.9 
12.4 


n 


580.000 

330,000 
400,000 
180.000 
340,000 

640.000 

620.000 

1.120,000 

860,000 
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Average  Solids. 

Effluenta  from  Filtera  Nos,  1S6,  452,  ^5,  454,  456,  472,  47S,  474  and  475, 

[Parts  in  100.000.] 


Vwnn  NuM- 

BBB. 


135, 

452, 
453. 
454, 
455, 

472, 
473, 
474, 
475. 


UNPmncBBD. 


Total. 


Loss 
on  Igni- 
tion. 


55.6 

54.5 
54.1 
48.0 
40.2 

54.0 
55.5 
52.9 
56.6 


21.9 

22.8 
23.1 
18.9 
14.4 

20.3 
22.2 
20.7 
22.9 


Fixed. 


33.7 

81.7 
31.0 
29.1 
25.8 

33.7 
33.3 
32.2 
33.7 


FmniRBD. 


Total. 


Lofls 
on  Igni- 
tion. 


46.5 

16.9 

47.8 

19.5 

44.3 

17.0 

43.8 

17.0 

37.5 

13.5 

45.5 

15.7 

47.4 

17.2 

44.7 

15.9 

45.4 

17.2 

Fixed. 


29.6 

28.3 
27.3 
26.8 
24.0 

29.8 
30.2 
28.8 
28.2 


In  SuBPKfnoN. 


Total 


Lobs 
on  Igni- 
tion. 


9.1 

5.0 

6.7 

3.3 

9.8 

6.1 

4.2 

1.9 

2.7 

0.9 

8.5 

4.6 

8.1 

5.0 

8.2 

4.8 

11.2 

5.7 

Fixed. 


4.1 

3.4 
3.7 
2.3 
1.8 

S.9 
3.1 
3.'4 
5.5 


Operation  of  Contact  Filters. 

Contact  filters  at  the  station  are  operated  largely  to  study  their 
permanency  and  to  demonstrate  to  students,  engineers,  sewerage  com- 
missioners, etc.,  the  construction,  method  of  operation  and  results 
obtainable  with  such  filters.    Three  were  operated  during  the  year. 

Filter  No.  175  has  been  in  operation  since  1901,  a  period  of  seven- 
teen years,  and  is  constructed  of  4  feet  in  depth  of  coke  of  such  size 
that  all  will  pass  a  1-inch  screen,  75  per  cent  a  ^-inch  screen  and 
practically  none  a  J-inch  screen.  At  the  end  of  1911,  owing  to  clogging, 
it  was  necessary  to  remove  and  wash  all  of  the  filter  material.  For  six- 
teen years  the  filter  received  sewage  that  had  been  screened  through 
fine  coke  or  coal,  but  for  the  last  two  years  it  has  received  settled  sew- 
age. It  is  flooded  once  daily,  stands  full  two  hours  before  draining,  and 
is  allowed  to  rest  every  sixth  week.  Seventy-nine  per  cent  of  the  sam- 
ples of  effluent  were  stable.  At  the  end  of  the  year  the  loss  of  open 
space  was  50  per  cent,  an  increase  during  the  year  of  7  per  cent. 

Filter  No.  425  was  put  into  operation  in  January,  1911,  and  is  con- 
structed of  33  inches  in  depth  of  soft  coal  clinker  having  a  diameter 
between  i  inch  and  1^  inches.  It  is  filled  twice  daily,  stands  full  one 
hour  before  draining,  and  allowed  to  rest  every  sixth  week.  The  loss 
of  open  space  at  the  end  of  the  year  was  58  per  cent,  an  increase  of  6 
per  cent  during  the  year. 
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Double  Contact  Filtration. 

Filter  No.  443,  constructed  of  21  inches  in  depth  of  broken  stone 
pebbles  all  of  which  will  pass  a  J-inch  screen,  43  per  cent  a  i-inch 
screen  and  practically  none  a  |-inch  screen,  was  started  in  April,  1912, 
and  has  been  operated  twice  daily  as  a  secondary  contact  filter  receiving 
the  effluent  from  Filter  No.  425,  and  allowed  to  rest  every  sixth  week. 
All  samples  of  the  effluent  were  stable.  The  loss  of  open  space  at  the 
end  of  the  year  was  58  per  cent,  an  increase  of  18  per  cent. 


Average  Analyses. 

Effluent  from  FiUer  No.  176. 
[Parts  in  100.000.] 


Ouantity 

Gallons 
per  Acrs. 


aes/MW 


Ammonia. 


I 


ALBUMINOID. 


I 


d 
.S 


2.0150 


.3246 


.2320 


9 


.66 


9.43 


NrrROOSN 
AS  — 


I 


S 


1.04 


.0973 


•8 


I 


s 


2.48 


12.0 


.S 

O 


n 


S 


1,330,000 


Effluent  from  FiUer  No.  4SS. 


358.000 


1.6510 

.4930 

.2518 

1 

.88 

9.21 

1.57 

.1048 

2.99 

8.8 

840,000 


Effluent  from  FiUer  No.  443. 


357,000 


1.0300 


.2788 


.1683 


.67 


8.97 


2.17 


.0943 


2.06 


5.2 


1/W0,000 


Average  Solids. 

Effluent  from  Filter  No.  176. 
[Parts  in  100.000.] 


Unkltkmd. 

FnyrsRBD. 

In  Suspbnbion. 

TotaL 

• 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

48.0 

16.4 

32.5 

43.6 

13.1 

30.5 

6.3 

3.3 

2.0 

Effluent  fnym  Filter  No.  426. 


63.2 


24.7 


38.5 


46.4 


14.7 


31.7 


16.8 


10.0 


6.8 
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Average  Solids  —  Concluded. 

Ejgiluent  from  Filter  No.  44S. 
[Ptuia  in  100.000.] 


Umviltbbsd. 

FlLTBBBD. 

In  SuanEMBioN. 

Total. 

Ii088  0n 

Ignition. 

Fixed. 

Total. 

liOflson  . 
Ignition. 

Fixed. 

Total. 

Loaeon 
Ignition. 

Fixed. 

58.8 

22.6 

36.2 

68.3 

10.1 

84.2 

6.5 

3.5 

S.O 

3 

Intermittent    Sand   Filters    operated   with    Untreated   Sewage,  —  Filters 

Nos.  1,  4  o.^d  9A, 

Each  of  these  three  sand  filters  is  rhr  of  an  acre  in  area,  and  at 
the  end  of  the  year  Filters  Nos.  1  and  4  had  been  operated  continuously 
for  nearly  thirty-one  years,  and  Filter  No.  9A  had  been  operated 
twenty-eight  years.  These  filters  are  probably  the  oldest  regularly 
operated  sewage  filters  in  this  country,  and  are  kept  in  operation  to 
demonstrate  the  permanency  of  such  filters  when  properly  cared  for. 
Regular  station  sewage  without  preliminary  clarification  has  always 
been  applied  to  them,  and  for  many  years  it  has  been  the  practice  to 
apply  only  as  much  sewage  to  each  filter  as  can  be  purified  without 
materially  increasing  the  amount  of  organic  matter  stored  within  the 
filter.  Since  1893,  a  period  of  about  twenty-five  years,  each  of  these 
filters  has  been  operated  without  the  removal  of  any  surface  sand. 

The  depth  and  size  of  sand  of  which  each  filter  is  constructed,  the 
date  when  first  put  into  operation,  the  total  volume  of  sewage  treated 
upon  each  filter  since  it  was  started,  and  the  volume  of  sewage  applied 
daily  during  the  year  are  shown  in  the  following  table:  — 


FiunR  NuiiBSB. 


Depth 

(Feet). 


Effective 
Sixe  of 
Sand  (Mil- 
limeter). 


Datefint 
operated. 


Actual 
Volume  of 
Sewage  ap- 
plied since 

Start 
(Gallons.) 


Volume  of 
Sewage  ap- 
plied daily 
during  1018 
(Gallons 
per  Acre). 


1.  . 
4,  . 
»A. 


6 
6 
6 


.48 
.04 
.17 


Dec.  10, 1888 
Dec.  19. 1887 
Nov.  18. 1800 


8.028.600 
1.066.000 
2,516.590 


44.100 
10,400 
44,000 


For  a  number  of  years  the  surface  of  Filters  Nos.  1  and  9A  have 
been  leveled  during  the  summer,  but  have  been  trenched  and  ridged 
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during  the  winter.  The  surface  of  Filter  No.  4  is  arranged  in  circular 
trenches,  14  inches  wide,  which  are  filled  to  a  depth  of  12  inches  with 
sand  of  an  effective  size  of  .48  millimeter.  The  sewage  is  applied  to 
these  trenches,  grass  being  permitted  to  grow  on  the  ridges.  During 
the  year  the  surface  of  the  filters  was  dug  over  twice  to  a  depth  of 
from  8  to  10  inches,  and  raked  to  a  depth  of  2  inches  on  twelve, 
seventeen  and  fifteen  different  occasions,  respectively.  Board  coverings 
were  put  over  the  trenches  on  December  5  and  removed  on  March  28. 

An  examination  of  the  sands  in  Filters  Nos.  1  and  9A  is  made  about 
the  1st  of  July  each  year.  As  has  been  previously  stated,  the  greater 
part  of  the  stored  organic  matter  is  in  the  first  foot  of  sand,  and  a 
following  table  shows  analyses  for  the  past  ten  years.  There  was  a 
certain  accumulation  during  the  year  due  to  the  application  of  sewage 
stronger  than  usual. 

The  average  analyses  of  the  effluents  from  these  filters  are  shown  in 
the  following  tables:  — 

Average  Ancdyses. 


Effluent  from  Filter  No.  1. 
[Pftfta  in  100,000.] 


CDmai 


F.). 


Ap- 
plied. 


Efflu- 
ent. 


61 


Ammonia. 


Free. 


Total 
Albumi- 
noid. 


1.2680 


.0700 


Chlo- 
rine. 


O.U 


NlTOOOBN 
A8  — 


Ni- 
trates. 


Ni- 
trites. 


4.08 


.0062 


Oxygen 

con- 
sumed. 


Alka- 
linity. 


.76 


-0.7 


Baeteria 

per 
Cubic 
Cen- 
timeter. 


5,000 


Efflitent  from  Filter  No.  4. 

W 

51 

0.3018 

1 

.0334 

8.52 

3.87 

1 

.0366 

.46 

1 

—1.2 

310 

Effluent  from  FiUer  No.  9A. 

57 

53 

1.1106 

.0704 

7.08 

3.80 

.0028 

.82 

-0.3 

3,300 
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Sani  Analyses, 

Albuminoid  Ammonia  in  First  Foot  of  Sand  in  FiUen  Nos,  1  and  9 A. 

[Parts  in  100.000.] 


Ybab. 


FUter  No.  1. 


3 


Filter  No.  9A. 


1909, 
1910, 
1911. 
1912. 
1913, 
1914. 
1915, 
1916. 
1917, 
1918. 


00.3 
M.5 
65.1 
83.9 
74.8 
76.0 
81.1 
70.0 
79.3 
86.3 


Flow  of  Sewage  through  Sedimentation  and  Activated  Sludge  Tanks. 

During  1918  an  investigation  in  regard  to  the  method  of  flow  of 
liquids  through  sedimentation  and  activated  sludge  tanks  was  con- 
tinued, this  study  having  been  begun  during  1917.  Not  as  much  was 
accomplished  along  this  line  as  could  be  desired,  owing  to  the  limited 
time  that  could  be  given  to  it. 

Two  experiments  were  made  in  the  first  place  in  regard  to  the  passage 
of  sewage  through  the  wooden  tank,  31  feet  long,  31  inches  wide  and 
30  inches  deep,  mentioned  in  the  previous  report,  and  in  which  four- 
teen baffles  were  placed  for  this  experimental  work,  the  sewage  going 
through  passing  alternately  above  and  below  each  baffle  through  open- 
ings 6  inches  high  and  of  the  width  of  the  tank,  namely,  31  inches. 

As  in  the  tests  discussed  last  year,  a  certain  amount  of  ammonium 
chloride  solution  was  mixed  with  the  water  in  the  tank  and  then  dis- 
placed by  canal  water  entering  at  the  desired  rate.  In  these  two  ex- 
periments theoretical  storages  of  four  and  six  hours  were  used.  The 
baffles  used  prevented  to  a  considerable  extent  the  retention  and  mix- 
ture of  the  passing  sewage,  and  hence  shortened  in  each  experiment 
the  actual  period  of  passage,  making  it  more  nearly  conform  to  the 
theoretical  period  than  when  the  tank  was  used  as  a  sedimentation 
tank  without  baffles,  or  only  with  the  insertion  of  one  or  two,  as  in 
previous  experiments.  With  the  tank  baffled  as  completely  as  stated, 
practically  95  per  cent  of  the  sewage  passed  through  in  each  experi- 
ment in  the  theoretical  time;  namely,  four  and  six  hours. 
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Further  exx)eTimeiits  on  the  passage  of  sewage  through  activated 
sludge  tanks,  baffled  or  divided  in  such  a  way  that  they  contained 
from  two  to  five  sections,  were  made.  These  exi>eriments  are  being 
continued,  and  will  be  reported  on  with  diagrams  in  the  next  annual 
report. 

Treatment  and  Filtration  op  Water. 

Removal  of  Color  from  Water, 

Following  preliminary  experiments,  two  filters  were  started  in  May, 
1917,  to  study  the  removal  of  color  by  sand  impregnated  with  ferric 
hydrate. 

One  of  these  filters,  No.  487,  was  23^  inches  in  diameter,  and  con- 
tained 2  feet  in  depth  of  sand  of  an  eifective  size  of  .34  millimeter.  In 
the  sand  of  this  filter  nearly  22  tons  per  acre  of  ferric  sulphate  was 
precipitated  by  alternate  applications  of  caustic  soda  and  ferric  sulphate 
solutions. 

Filter  No.  488  is  10  inches  in  diameter,  and  contains  4  feet  in  depth 
of  sand  of  an  e£Pective  size  of  .25  millimeter.  In  preparing  this  filter 
for  color  removal  the  same  proportion  of  ferric  sulphate  was  used,  but 
magnesium  oxide  was  mixed  with  the  sand  to  furnish  the  alkali  to 
precipitate  the  iron.  Both  filters  were  operated  at  a  rate  of  5,000,000 
gallons  per  acre  daily,  and  the  results  of  their  operation  up  to  Nov.  1, 
1917,  are  summarized  in  the  report  for  that  year.  Filter  No.  487  was 
stopped  at  that  time. 

On  Jan.  7,  1918,  a  third  filter,  No.  494,  was  started,  of  the  same 
depth  and  grade  of  sand  as  in  Filter  No.  488.  In  the  sand  of  this 
filter  36  tons  per  acre  of  commercial  aluminum  sulphate  was  precipi- 
tated by  alternate  applications  of  aluminum  sulphate  and  soda  ash. 
In  discussing  the  results  of  Filter  No.  488,  the  period  from  the  start  in 
May,  1917,  to  Nov.  1,  1918,  will  be  covered. 

When  filters  containing  precipitated  iron  are  first  started,  the  color 
removal  is  over  90  per  cent.  Gradually  the  color-removing  properties 
decrease,  until  after  thirty-five  or  forty  days  they  will  have  decreased 
one-half.  The  filter  is  then  thoroughly  drained,  and  caustic  soda, 
usually  at  the  rate  of  10  tons  per  acre,  —  dissolved  in  just  water 
enough  to  fill  the  open  space  of  the  sand,  —  is  applied  to  the  filter,  and 
after  standing  over  night  drained  out.  After  this  treatment,  at  least 
three  days,  at  the  usual  rate  of  operation,  are  required  to  wash  out  the 
excess  caustic. 

The  average  period  between  treatments  with  caustic  to  dissolve  out 
organic  matter  has  been  forty-one  days.  During  1918  this  treatment 
with  caustic  had  the  effect  of  keeping  the  surface  of  the  filters  clean, 
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and  no  scrapings  were  necessary.  Filter  No.  494  was  operated  an 
average  of  thirty-nine  days  between  treatments,  and  no  appreciable 
amount  of  aluminum  hydrate  was  dissolved  by  the  application  of  the 
caustic  soda  solution. 

By  this  caustic  treatment  65  and  48  per  cent,  respectively,  of  the 
coloring  matter  removed  from  the  water  and  retained  in  the  sand  was 
removed  from  Filters  Nos.  488  and  494,  and  42  and  34  per  cent  of 
the  albuminoid  ammonia  and  55  and  45  per  cent,  respectively,  of  the 
organic  matter. 

On  several  occasions,  after  the  caustic  treatment  and  before  all  the 
caustic  was  entirely  washed  out,  additional  amounts  of  ferric  sulphate 
or  aluminum  sulphate  were  applied  to  the  two  filters.  The  total 
amount  of  ferric  sulphate  applied  to  Filter  No.  488  during  the  period 
under  discussion  was  42.8  tons  per  acre,  equivalent  to  .24  grain  per 
gallon  of  water  filtered,  and  the  caustic  soda  used  was  equivalent  to 
.52  grain  per  gallon.  A  total  of  41.5  tons  per  acre  of  aluminum  sul- 
phate was  applied  to  Filter  No.  494,  equivalent  to  .59  grain  per 
gallon,  and  caustic  soda  equivalent  to  .64  grain  per  gallon  of  water 
filtered. 

The  ferric  sulphate  applied  to  Filter  No.  488  is  expressed  in  terms 
of  100  per  cent  material,  while  the  aluminum  sulphate  applied  to  Filter 
No.  494  was  the  commercial  salt  containing  from  50  to  60  per  cent 
actual  aluminum  sulphate. 

The  maximum  amount  of  chemicals  that  can  be  added  to  each  filter 
without  reducing  the  open  space  of  the  sand  has  not  been  even  apn 
proached  as  yet,  this  being  shown  clearly  by  the  slight  loss  of  head 
encountered  in  the  operation  of  these  filters.  The  caustic  treatment  is 
largely  responsible  for  this,  as  it  dissolves  the  organic  matter  from  the 
surface  of  the  filter. 

Filter  No.  488  for  some  months  has  given  a  color  reduction  of  from 
50  to  60  per  cent.  It  has  been  operated  sixteen  months,  and  the  indi- 
cations are  that  this  efficiency  can  be  continued  many  months  more. 
About  half  of  the  stored  organic  matters  have  been  removed  by  the 
caustic  treatment,  but  as  there  is  notwithstanding  this  a  constant 
accumulation  of  organic  matter  the  time  will  come  when  the  sand  will 
have  to  be  removed  and  washed  or  replaced  with  new  sand. 

Filter  No.  494  has  not  been  quite  as  eflScient  as  Filter  No.  488,  but 
it  contains  only  about  half  as  much  precipitated  material.  Tables 
showing  results  follow :  — 
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Average  AncUysea. 

Canal  Water,  May,  1917,  to  November,  1918. 
rParta  in  100.000.] 


AmfONiA. 

NrntoosN 

Oxygen 

oon- 
somed. 

Iron. 

Alka. 
Unity. 

Color. 

Free. 

ALBTJICINOID. 

AS  — 

Soap 

Hard- 

nees. 

Total. 

In  So- 
lution. 

Ni- 
trates. 

Ni- 
trites. 

.41 

.0193 

.0214 

.0154 

.023 

.0009 

.53 

.0497 

0.9 

1.1 

EjgHuent  from  Filter  No.  488,  May,  1917,  to  November,  1918. 


.15 


.0103 


.0088 


.023 


.0014 


.23 


.0181 


l.S 


1.2 


Effluent  from  Filter  No.  494,  January,  1918,  to  November,  1918. 


10 


.0103 


.0099 


.022 


.0014 


.0177 


1.3 


1.4 


Efficiency  of  a  New   Type  of  Lamp  in  the  Sterilization  of  Merrimack 

River  Water  with  Ultra  Violet  Rays. 

In  1915  tests  were  made  at  the  experiment  station  on  the  efficiency 
of  ultra  violet  rays  in  sterilizing  raw  and  partly  purified  Merrimack 
River  water.*  Since  then  the  R.  U.  V.  Company  have  made  a  new 
type  of  lamp  for  which  greater  efficiency  is  claimed,  and  during  1918 
tests  of  this  lamp  were  made  at  the  station,  river  water  being  run 
through  the  apparatus  at  the  rate  of  60  gallons  per  hour.  During  each 
test  covering  a  period  of  twenty  days,  samples  were  collected  each 
hour  for  five  hours  beginning  when  the  lamp  had  been  lighted  one  hour, 

The  average  results  of  these  twenty  series  with  the  new  lamp  are 
shown  in  the  following  table.  With  a  polluted  water,  such  as  the 
Merrimack  River  water,  at  least,  the  new  type  of  lamp  appears  to  be 
little  improvement  over  the  old. 

Average  Bacterial  Analyses, 


Lamp. 

RiTKB  WaTBB 

(Bactkria  pbb  Cubic 
Ckntimbtvb). 

RiTEB  WaTEB  AVTXB 

Radiation 

(Bactbbia  peb  Cubic 

Cbntimbtkb). 

Peb  Cent  or 
Bactebia  bemovbd. 

20*  C. 

37*  C. 

20' C. 

37*  C. 

20*C. 

37*  C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

Old  tsrpe. 
New  type, 

17.000 
22.000 

355 
490 

210 
390 

370 
290 

20 
11 

8 
5 

98 
99 

94 
98 

99 
99 

1  Annual  report  for  1915,  p.  421. 
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Average  B.  Colt  Results. 


Lamp. 

RiYEB  Wateb  (Peb  Cent  or 
Samplu  containzno  B.  Coxj). 

RivSB  Wateb  aptbb  Radia- 
tion (Peb  Cbmt  or  Saiiflbb 

CONTAINUrO  B.  COLI). 

.001 
c.  c. 

.01 

C.  0. 

0.1 

CO. 

1 

CO. 

0.1 

0.0. 

1 

CO. 

10 
c.  c. 

100 

CO. 

Old  type,   .... 
New  t3rpe,  .... 

33.8 
6.0 

66.5 
85.0 

100 
100 

100 
100 

0 
0 

6 
13 

56 
62 

100 
100 

The  Use  of  Chloramine  in  the  Treatment  of  Water. 

Chloramine  is  a  name  applied  to  certain  aromatic  compounds  con- 
taining the  NCI  linkage,  and  in  connection  with  water  sterilization  is 
applied  to  the  product  that  is  supposed  to  result  from  the  reaction  of 
calcium  hypochlorite  and  ammonium  hydroxide  in  dilute  solutions  at 
low  temperatures.  Considerable  has  been  written  about  its  use  during 
the  past  few  years,  and  results  of  preliminary  experiments  at  the 
station  were  given  in  the  last  report. 

In  further  work  on  the  treatment  of  polluted  water  in  this  way,  a 
60-gallon  galvanized  storage  tank  was  used,  the  bleach  and  ammonia 
solutions  were  stored  in  separate  tanks  and  mixed  just  before  being 
added  to  the  raw  water.  The  apparatus  was  so  operated  that  one 
hour's  contact  of  water  and  chemicals  was  always  given.  Varying 
amounts  of  bleach  alone,  and  the  same  amounts  of  bleach  with  one- 
half  as  much  ammonia,  were  tried  through  a  series  of  tests  lasting 
about  two  months,  five  samples  of  the  treated  water  being  examined 
each  day,  and  the  results  of  each  series  are  shown  in  following  tables. 
The  results  obtained  with  bleach  and  ammonia  do  not  seem  to  show 
any  great  advantage  over  the  use  of  bleach  alone. 

The  Use  of  Chloramine  in  the  Disinfection  of  Svnmming  Pools. 

In  continued  studies  of  the  efficiency  of  chloramine,  its  use  in  con- 
nection with  hypochlorite  of  lime  was  tried  out  at  the  swimming  pool 
of  the  Lawrence  Y.  M.  C.  A.  In  the  first  experiments  the  required 
amount  of  ammonia  was  added  to  the  pool  just  before  the  addition  of 
hypochlorite.  Applied  in  this  way  the  ammonia  apparently  had  no 
effect;  afterwards,  the  bleach  was  mixed  with  8  gallons  of  water  and 
strained  and  the  ammonia  added  just  before  the  distribution  of 
this  treated  water  throughout  the  pool.  The  amount  of  bleach  regu- 
larly used  was  equivalent  to  0.5  part  in  1,000,000  available  chlorine, 
and  when  ammonia  was  used,  0.25  part  in  1,000,000  was  added  to 
the  bleach.  The  addition  of  ammonia  under  the  conditions  described 
was  entirely  without  effect  in  the  reduction  of  bacteria. 
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Average  Bacterial  Analyses. 


Raw  Watkr 

(Bactebia  per  Cubic 

Ckntemktbb). 

Chemioalfl  added 
(Parte  in  1.000,000). 

Watbb 

AjrrxB  Tbbatmbnt 

(Bactbbia  FEB  Cubic 

Centimbtbb). 

Pbb  Cbmt  or 
Bactebia  behoved. 

37*  C. 

20"  C. 

37*  C. 

20*  C. 

37* 

C. 

20*  C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

4.000 
2,640 
3.700 
6.900 

250 
114 
600 
800 

80 

M 

170 

150 

.25  available  chkuine,  . 

.25   available   chkrine. 

.125  ammonia. 
.50  available  chlorine,   . 

.50   available  ohkrine, 
.25  amimonia. 

1.100 

644 

48 

16 

00 
27 
20 
14 

45 

10 

0 

0 

73 

76 
08 
09 

M 
76 
06 
98 

44 

84 

100 

100 

Average  B,  Coli  Results. 


Raw  Watbb 

(Pbb  Cent  or  SAitpLxs  con- 

TAiNiKQ  B.  Cou). 

Chemicals  added 
(Parts  in  1.000.000). 

Wateb  atteb  Tbbat- 

MENT  (Pbb  Cent  or 

Samples  containiko 

B.  Coli). 

.001 
e.  0. 

.01 
e.  0. 

0.1 

0.  0. 

1.0 

C.  0. 

0.1 

CO. 

1 
c.  c. 

10 

0.  0. 

50 

10 

0 

0    . 

100 

100 

60 

60 

100 
100 
100 
100 

100 
100 
100 
100 

.25  available  chlorine.     . 

J2S    available    chlorine.  .125  am- 
monia. 
.50  available  ohkrine.     . 

.50  available    chlorine,    .25    am- 
monia. 

100 

30 

0 

0 

100 

72 

0 

0 

100 
100 

0 

0 

-7—. 3 

Work  of  Experimented  Filter  upon  the  Beverly  and  Salem  Water  Supply. 

The  water  supply  of  Beverly  and  Salem  is  taken  from  Wenham  Lake. 
During  the  past  two  years  the  water  in  this  lake  has  been  added  to 
materially  by  water  taken  from  the  Ipswich  River,  pumped  during 
that  portion  of  the  year  when  the  flow  of  the  river  is  above  a  stated 
volume.  Connection  by  means  of  a  canal  and  pipe  line  has  been 
made,  and  a  pumping  station  installed  to  pump  this  water  over  into 
Wenham  Lake. 

On  July  1,  1916,  an  experimental  filter,  ^hr  acre  in  area,  was  put 
into  operation  at  the  lake.  This  filter  is  of  wood,  concrete  lined,  10 
feet  deep,  and  contains  5  feet  in  depth  of  sand  of  an  effective  size  of 
0.27  millimeter  and  a  uniformity  coefficient  of  3.3.  The  filter  has  been 
operated  uniformly  at  a  rate  of  3,000,000  gallons  per  acre  daily.  Very 
many  samples,  both  chemical  and  bacterial,  of  the  water  applied  to 
and  of  the  effluent  from  this  filter  have  been  taken  since  its  installa- 
tion.   It  is  not  thought  necessary  to  give  these  analyses  in  detail  here. 
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but  averages  are  given  covering  a  period  of  practically  two  and  one- 
half  years. 

At  the  pumping  station  for  raising  the  Ipswich  River  water  to 
Wenham  Lake  the  water  is  lifted  about  20  feet,  and  at  this  station  a 
liquid  chlorine  apparatus  is  located.  During  the  year  various  tests  of 
the  efficiency  of  this  apparatus  in  the  treatment  of  Ipswich  River  water 
were  made,  and  the  results  are  shown  in  a  following  table,  this  table 
giving  also  the  amounts  of  available  chlorine  added,  in  parts  in  1,000,000, 
and  the  color  of  the  Ipswich  River  water  treated.  The  Ipswich  River 
water,  much  of  which  comes  from  swamps,  is  one  of  the  highly  colored 
river  waters  of  the  State,  and,  as  will  be  seen  by  the  table,  colors  varying 
from  1.50  to  even  2.50,  as  shown  by  our  color  standard,  are  found. 
The  experimental  filter  has  delivered  uniformly  a  safe,  satisfactory 
water,  and  has  removed  about  24  per  cent  of  the  color  of  the  applied 
water.  Detailed  reports  in  regard  to  the  work  accomplished  by  the 
chlorine  apparatus  and  the  experimental  filter  have  been  made  to  the 
Department. 

Average  Chemical  Analyses, 

Water  applied  to  Experimental  Filter,  —  August,  1916,  to  September,  1918,  induaive. 

[Parts  in  100,000.] 


Ammonia. 

Oxygen 
oonsumed. 

HardneflB. 

Color. 

Free. 

ALBUMINOID.                                | 

Iron. 

Total. 

In 
Solution. 

In  Sua- 
pension. 

.87 

.0105 

.0224 

.0183 

.0043 

.42 

2.2 

.035 

Effl,uent  from  Experimental  Filter,  —  August,  1916,  to  September,  1918,  inehuive. 


.28 


.0026 


.0145 


.28 


2.4 


.010 
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Average  Bacterial  Analyses. 

ResuUs  of  the  Experimental  Filter  at  the  Salem  Pumping  Station  from  Jvly,  1916,  to  Sep- 
tember, 1918,  induaive. 


i 

Lake  Watbb  bbforb  FniTSATiON. 

Lajeb  Watbb  attbb  Filtbation. 

i 

Datk. 

1 

J 

Bactbria  pbb 
Cubic 

CBMTIMKrBB. 

Pbb  Cbnt  of 

Samples  con- 

TAIMINO  B.  Cou. 

Bactbbia  pbb 

Cubic 
Cbntimbtbb. 

Pbb  Cbmt  op 
Samples  con- 
taining B.  Coli. 

20»C. 

3r»c. 

0.1 

CO. 

1 

CO. 

10 

C.  0. 

20»C. 

37* 

C. 

0.1 

CO. 

1 

CO. 

10 

0.0. 

TotaL 

Red. 

Total. 

Red. 

19U. 

Jnly.       .       . 

2 

leo 

13 

4 

50 

100 

100 

110 

7 

0 

0 

0 

0 

Ancust,  . 

4 

200 

58 

12 

0 

50 

100 

53 

4 

0 

0 

0 

26 

SflptcmbBTt 

S 

70 

14 

1 

0 

0 

33 

320 

2 

0 

0 

0 

33 

Oetober. . 

6 

83 

11 

1 

0 

17 

33 

10 

2 

0 

0 

0 

16 

Norvcuabar, 

6 

150 

14 

6 

0 

17 

33 

70 

6 

2 

0 

16 

16 

December, 

2 

14 

7 

0 

0 

0 

0 

70 

13 

0 

0 

0 

0 

1917. 

January, 

5 

100 

3 

0 

0 

0 

60 

64 

1 

0 

0 

0 

0 

February, 

2 

140 

4 

1 

0 

0 

0 

26 

1 

0 

0 

0 

0 

Mareh.     . 

2 

3.900 

30 

6 

0 

50 

60 

60 

15 

0 

0 

0 

0 

AprU.      .        . 

2 

130 

30 

0 

0 

0 

0 

18 

10 

0 

0 

0 

0 

May.        .        . 

2 

140 

36 

1 

0 

0 

60 

50 

16 

0 

0 

0 

50 

June, 

2 

190 

80 

40 

0 

0 

100 

50 

16 

3 

0 

0 

0 

July,        .        . 

3 

120 

43 

26 

0 

66 

66 

60 

12 

7 

0 

33 

33 

Aucust,   . 

2 

200 

10 

2 

0 

60 

60 

70 

6 

0 

0 

0 

0 

September,      . 

1 

70 

2 

0 

0 

0 

100 

68 

7 

4 

0 

0 

60 

November, 

3 

30 

2 

1 

0 

0 

0 

8 

1 

0 

0 

0 

0 

1911. 

Januazy, 

1 

3,300 

22 

3 

0 

0 

0 

150 

9 

1 

0 

0 

0 

February, 

8 

13,000 

00 

8 

0 

0 

66 

2,200 

40 

0 

0 

0 

0 

March,    . 

3 

700 

(H) 

7 

0 

0 

33 

130 

33 

0 

0 

0 

0 

Apra, 

1 

2.000 

280 

0 

0 

0 

0 

160 

60 

0 

0 

0 

0 

May.       .        . 

1 

42 

26 

0 

0 

0 

0 

12 

7 

0 

0 

0 

0 

June, 

1 

2M 

26 

0 

0 

0 

0 

60 

7 

0 

0 

0 

0 

July,       .        . 

1 

82 

6 

0 

0 

0 

0 

50 

14 

0 

0 

0 

0 

BepftemDer, 

2 

44 

10 

0 

0 

0 

60 

4 

2 

0 

0 

0 

0 

ATsrage,  . 

— 

1,100 

36 

6 

2 

16 

38 

160 

12 

7 

0 

2 

9 
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Average  Bacterial  Analyses. 

Ipswich  River  Water  before  and  after  Treaimeni  toith  Chlorine,  May,  1916,  to  April,  1918, 

inclueive. 


BsroBK  Trbatmbmt  witb 
Chlorznb. 

Chlorine 

added 

(Parte  in 

1,000,000). 

Aftbb  Tbbasmbnt  wrh 
Chlorzxb. 

Dats. 

BACTBRIA  PBB  CUBIC 
CBNTnfBTBB. 

bactbria  pbb  cubic 

CBNTIMETBB. 

Color. 

20- C. 

37*0. 

Color. 

20»C. 

3r»c. 

Total. 

Red. 

Total. 

Red. 

IfK. 

May  23,      . 

1.88 

220 

22 

6 

0.46 

1.85 

315 

10 

2 

May  31,      . 

2.23 

177 

12 

3 

0.17 

2.11 

50 

7 

0 

August  7,   . 

1.61 

130 

9 

4 

0.41 

1.66 

117 

6 

2 

Ifl7. 

January  10, 

1.13 

1,100 

86 

6 

1.10 

1.18 

54 

16 

0 

January  16, 

1.40 

1,360 

22 

3 

1.00 

1.40 

825 

20 

1 

January  29, 

1.19 

340 

15 

2 

1.04 

1.19 

25 

14 

0 

March  12,  . 

.83 

1,940 

40 

11 

0.39 

.78 

74 

81 

1 

IfU. 

February  15, 

.93 

7.700 

190 

55 

0.86 

.95 

620 

21 

1 

February  20, 

.80 

91,000 

220 

16 

0.74 

.80 

1,200 

150 

0 

February  28, 

.76 

12,000 

340 

1 

0.65 

.75 

550 

870 

0 

March  20,   . 

.78 

3,000 

65 

0 

0.53 

.79 

120 

35 

0 

March  28,  . 

1.06 

600 

28 

0 

0.54 

1.03 

41 

18 

0 

April  3, 

1.16 

900 

70 

0 

0.57 

1.15 

78 

53 

0 

April  11,     . 

1.11 

160 

19 

0 

0.62 

1.06 

28 

17 

0 

AveracOt 

1.20 

8,600 

80 

8 

0.64 

1.20 

300 

50 

0.5 

B.  coli  results  are  not  given  In  the  above  table  because  in  all  this 
work  the  organism  was  found  very  infrequently  in  the  untreated 
river  water  and  seldom  when  smaller  volumes  than  10  cubic  centi- 
meters were  tested.  By  chlorine  treatment  about  50  per  cent  removal 
was  obtained. 


No.  34.]      WATER  AND  SEWAGE  LABORATORIES. 


145 


Average  Bacterial  Analyees  of  Wenham  Lake  Water. 


Date. 

Avense 
Number 

of 
Samples. 

Color. 

Bactebia  per  Cubic 
Centhieteb. 

B. 

COLI  IN 

— 

4  Days. 
20"  C. 

Total. 

Red. 

0.1 
0.  c. 

1 

c.  c. 

10 

CO. 

itu. 

Aprils 

1 

- 

450 

11 

0 

0 

0 

+ 

May23 

1 

.32 

300 

10 

0 

0 

0 

0 

June  28 

1 

- 

144 

26 

12 

0 

0 

+ 

July  28.   .        .       '.        . 

1 

- 

280 

30 

6 

0 

+ 

+ 

September  29, 

1 

- 

330 

40 

10 

0 

+ 

+ 

ltl7. 

M«y24 

1 

.64 

160 

15 

2 

0 

+ 

+ 

June  25,  .... 

2 

.42 

165 

85 

50 

0 

0 

+ 

July  24 

1 

.49 

65 

4 

1 

0 

0 

+ 

Ai«u8t21, 

1 

.37 

280 

2 

0 

0 

0 

0 

September  20, 

1 

.37 

110 

1 

0 

0 

0 

+ 

NoTember  80, 

1 

.32 

23 

1 

0 

0 

0 

0 

ItlS. 

M«yl8 

2 

.60 

560 

8 

0 

0 

0 

0 

JudaO,    .... 

1 

.38 

270 

20 

0 

0 

0 

0 

July2 

1 

.45 

40 

14 

2 

0 

+ 

+ 

8e9t«mber5,  . 

1 

- 

80 

12 

1 
6 

0 

0 

+ 

Averaice,   . 

1 

.44 

220 

18 

0 

27+ > 

67+ » 

■  ■ ] 

'  Per  cent. 


Lawrence  City  Filters. 

The  city  of  Lawrence  takes  its  supply  of  water  from  the  Merrimack 
River,  which  is  badly  polluted  by  the  entrance  of  sewage  and  mill 
wastes  of  cities  and  towns  above  Lawrence.  Since  1893,  a  period  of 
twenty-five  years,  the  city  has  purified  this  water  by  sand  filtration. 

Two  filters  are  used,  —  one,  constructed  in  1893,  is  2.2  acres  in  area 
and  divided  into  three  sections  by  concrete  dividing  walls,  and  con- 
tains 4  feet  in  depth  of  sand  of  an  effective  size  of  approximately  0.25 
millimeter;  the  other,  of  modern  construction,  entirely  of  concrete, 
covered,  etc.,  was  constructed  in  1907.  This  filter  has  an  area  of  three- 
quarters  of  an  acre,  and  contains  about  4^  feet  in  depth  of  sand  of  an 
effective  size  of  0.25  millimeter. 

The  effluents  from  these  filters  flow  into  the  same  pump-well,  and 
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from  this  they  are  pumped  to  a  distributing  reservoir.  During  1917 
the  easterly  section  of  the  old  filter  was  in  part  reconstructed,  a  tight 
concrete  bottom  and  sides  being  built,  and  during  1918  this  reconstruc- 
tion was  finished,  this  section  being  roofed  in.  The  remaining  two  sec- 
tions had  all  their  pipe  and  gravel  underdrains  renewed  and  extended 
during  the  year.  The  average  volume  of  water  pumped  daily  from 
both  filters  up  to  September  1,  when  a  portion  of  the  open  filter  was 
put  out  of  operation,  was  about  4,310,000  gallons,  and  during  the  year 
it  was  necessary  to  supply  the  city  with  a  certain  volume  of  water 
from  the  Andover  and  North  Andover  systems. 

The  average  chemical  and  bacterial  analyses  of  the  effluents  from 
these  two  filters,  and  of  samples  from  other  points  on  the  Lawrence 
water  supply  system,  are  shown  in  the  following  tables:  — 


Average  Chemical  Analyses, 

Merrimack  River,  —  Intake  of  the  Lawrence  City  FiUert, 

[Parts  in  100.000.] 


PEI 


r 


48 


Afpbab- 

AKCB. 


•2 

I 


0.3 


i 


.40 


Ammonia. 


AISUMINOXD. 

• 

.9 

^j 

ii 

• 

• 

8 

3 

& 

1 

^ 

a 

.0213 


.0224 


.0173 


NlTBOGBN 


• 

1 

i 

i 

S' 

is 

2 

.019 


.0000 


EflluaU  from  Lawrence  City  Filter  (Old  Filter), 

51 

0.2 

.39 

.0147 

.0117 

- 

.48 

1 

.038 

.0009 

.42 

.0747 

1.3 

Effiuent  from  Lawrence  City  Filter  (New  Filter), 

61 

0.0 

.29 

.0091 

.0103 

- 

.49 

.030 

.0006 

.42 

.0343 

1.2 

Water  from  the  Outlet  of  the  Distributing  Reservoir. 

52 

0.1 

.37 

.0089 

.0112 

- 

.51 

.035 

.0006 

.38 

.0073 

1.2 
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Average  Chemical  Analyses  —  Ck)ncluded. 

WaUr  from  a  Tap  at  Lawrence  City  Hall. 
[Parts  in  100.000.] 


.1 

U 

& 


ss 


Appsab- 

▲NGB. 


I 


8 


0.1 


.34 


Ammonia. 


ALBUMINOID. 


.0076 


.0005 


.51 


NrmooBN 


I 

z 


S 

I 

2 


.035 


.0005 


•? 


I 

(S 


.36 


I 


I 


.0638 


1.3 


Water  from  a  Tap  at  the  Lawrence  Experiment  Station, 


54 


0.1 


.28 


.0025 


.0123 


.46 


.024 


.0002 


.29 


.0485 


1.1 


Average  Bacterial  Analyses. 

Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 


Bactbria  pbb  Cubic 

CBMTIMBrBB. 

Pbb  Cbmt  op  Bactbbia 

BBMOVBD. 

Pbb  Cbnt  op  Samplbs  comtaining 
B.  Cou. 

3rc.        1 

20- C. 

zrc. 

.01  0. 0. 

0.1  0. 0. 

1  0.0. 

tore. 

ToUl. 

lUd. 

Total. 

Red. 

10  0. 0. 

184NM 

1.400 

400 

- 

- 

- 

70 

08 

100 

- 

Effluent  from  the  Lawrence  City  Filter  {Old  Filter). 


180 


18 


99.0 


99.5 


99.5 


12 


22 


73 


Effluent  from  the  Lawrence  City  Filter  (New  Filter). 


8 


99.5 


99.4 


99.5 


24 


75 


Mixed  Effluents  as  pumped  to  DistribiUing  Reservoir. 


190 


12 

2 

- 

- 

- 

- 

19 

80 

Water  from  the  Outlet  of  the  DistrHnUing  Reservoir. 


14 


6 


68 
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Average  Bacterial  Analyses  —  Concluded. 

Water  from  a  Tap  at  Lamrtnee  City  HaU. 


Bactbbia  pbr  Cubic 
Cbntzustbb. 

Pbb  Cbnt  op  Bactbbia 

BBMOYBD. 

Pbb  Cbnt  or  Samplbb  contahidiq 
B.  Cou. 

37'C. 

2XfC. 

87»C. 

.01  c.  c. 

0.1  0.  c. 

1  e.  e. 

WC. 

Total. 

Red. 

Total. 

Red. 

lOe.  0. 

100 

10 

1 

- 

* 

- 

- 

0 

11 

35 

Water  from  a  Tap  at  tfie  Lawrence  Experiment  Station. 


150 


10 


6 


10 


49 


Refiltralion  of  Lawrence  City  Water, 

Filter  No.  343 A,  goooo  of  an  acre  in  area,  started  in  1908,  was  con- 
tinued in  operation  during  1918,  and  at  the  end  of  the  year  contained 
28  inches  in  depth  of  sand  of  an  effective  size  of  0.35  millimeter.  Since 
July,  1913,  water  from  the  city  mains  has  been  applied  at  a  theoretical 
rate  of  5,000,000  gallons  per  acre  daily.  The  average  color  removal  by 
this  filter  was  33  per  cent;  61  per  cent  of  the  iron  in  the  applied  city 
water  was  removed,  and  80  per  cent  of  the  bacteria. 


Average  Chemical  Analyses. 

City  Water  applied  to  Filter  No.  S4SA. 
[Parts  in  100,000.] 


Quantity 
applied. 

Gallons 
per  Acre. 


Appbabancb. 


I 


0.1 


.30 


Ammonia. 


^•1 


.0052 


.0135 


s 


.53 


NlTBOOEN 
AS  — 


I 


S 
3 


.031 


.0003 


I 
s 


<5 


I 


.32 


.0545 


1.0 


! 


I 


1.3 


Effluent  from  Filter  No.  S43A. 


4,785,000 


0.0 


.20 


.0047 


.0089 


.52 


.033 


.0002 


.0214 


1.1 


i.a 
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Averaf/e  Bacterial  Analyses. 


Bactuua  vmb.  Cubic 

CBRTDCnVR. 

Pbb  Ck2«t  or  Bactbbia 

RXMOVKO. 

Pbr  Cbnt  of  Samplbb  con- 
TAiNnro  B.  CoLi. 

arc. 

ao^c. 

arc. 

0.1  e.  c. 

1  0.  c. 

VfC. 

Total. 

Red. 

ToUl. 

Red. 

10  0.  e. 

160 

10 

1 

- 

- 

- 

10 

40 

Effluent  from  Filter  No.  S4SA. 


30 


80 


70 


100 


12 


Division  of  Food  and  Drugs, 


Hermann  C.  Ltthgob,  Director. 


[161] 


Keport  of  Division  of  Food  and  Drugs. 


During  the  year  1918  the  Food  and  Drug  Division  of  the  Massachu- 
setts State  Department  of  Health  has  been  engaged  in  the  usual 
routine  work  relative  to  the  enforcement  of  the  milk,  food,  drugs,  cold 
storage  and  slauj^htering  laws,  and  in  the  examination  of  samples  sub- 
mitted by  the  police  authorities,  as  well  as  in  the  manufacture  of 
arsphenamine. 

The  new  laboratory  facilities  have  been  completed  after  many  de- 
lays. These  delays  seriously  curtailed  all  food  and  drug  research  work, 
and  also  curtailed  the  manufacture  of  arsphenamine  to  a  considerable 
extent. 

There  have  been  quite  a  few  changes  in  the  personnel  of  the  Division 
during  the  past  year.  Mr.  Charles  H.  Hickey,  assistant  analyst,  re- 
signed to  accept  an  industrial  position,  and  his  place  was  filled  by  the 
permanent  appointment  of  Mr.  Howard  D.  Williams  who  was  tempo- 
rarily employed.  Shortly  after  this  Mr.  Williams  was  inducted  into 
the  United  States  service,  and  his  place  was  filled  by  the  appointment 
of  Miss  Bernice  H.  Alderman.  Mr.  M.  P.  Crowe  resigned  his  position 
as  inspector,  and  his  place  was  filled  by  the  appointment  of  Mr. 
Arnold  C.  Perham.  Dr.  George  L.  Drury,  during  the  latter  part  of 
the  year,  enlisted  in  the  United  States  service  as  second  lieutenant. 
Veterinary  Corps.  His  place  has  not  been  filled,  as  undoubtedly  he 
will  be  discharged  from  the  United  States  service  early  during  the 
coming  year.  Miss  Celeste  E.  Macaulay,  the  chief  stenographer,  died 
during  the  influenza  epidemic,  and  her  place  was  filled  by  the  promo- 
tion of  Miss  Eleanor  J.  Brogan.  A  new  stenographer,  Miss  Anna  E. 
Daley,  is  to  be  employed  Dec.  1,  1918.  In  the  manufacture  of  arsphen- 
amine four  male  and  three  female  laboratory  assistants  are  now  em- 
ployed. 

The  Division  has  been  very  much  handicapped  by  the  distribution  of 
funds  in  the  last  budget.  More  money  than  was  necessary  was  appro- 
priated for  salaries,  and  the  appropriation  for  expenses  was  insufiicient. 
This  means  that  the  Division  must  return  an  unexpended  balance  at 
the  close  of  the  fiscal  year.  At  the  same  time,  we  were  obliged  to  cur- 
tail field  work  during  the  month  of  August  and  to  practically  cease  this 
work  on  the  1st  of  September.  Were  it  not  for  the  fact  that  fifteen 
mileage  books  were  on  hand  at  the  beginning  of  the  fiscal  year,  the 
field  work  would  have  been  discontinued  much  earlier. 
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It  will  be  necessary  to  have  Considerably  more  money  for  the  coming 
year,  due  first,  to  the  increase  in  railroad  rates;  second,  to  increase  in 
hotel  rates;  third,  to  increase  in  chemical  and  laboratory  supplies; 
and  fourth,  to  increase  in  the  price  of  samples  purchased  by  the  in- 
spectors. 

Notwithstanding  this  deficiency  in  money,  the  Division  materially 
increased  its  work  over  that  during  the  previous  year.  A  comparison 
of  the  work  of  the  two  years  is  given  in  the  following  table:  — 


1917. 


Milk  samples, 

Food  samples 

Drue  samples,  .... 

Samples  submitted  by  police. 
Total  samples,         .... 

Prosecutions 

Fines  imposed 

Confiscations, 

Weight  of  confiscated  articles  (pounds). 


7,738 

2,142 

396 

210 

10,486 

337 

$8,143.10 

87 

157,557 


7,060 

1.704 

794 

360 

9.718 

807 

15.560.60 

124 

805.000 


The  number  of  court  cases,  and  particularly  the  fines,  are  much 
heavier.  This  is  due,  primarily,  to  the  increased  number  of  samples 
collected,  but  the  heavy  amount  of  fines  is  due  to  the  exceptionally 
large  fines  imposed  in  a  number  of  cases.  The  milk  cases  were  natu- 
rally the  most  numerous,  and,  as  usual,  the  increase  in  the  price  of  milk 
seems  to  result  in  an  increase  in  adulteration  of  milk. 

There  were  prosecuted  and  convicted  14  cases  for  the  sale  of  low 
standard  milk;  13  cases  for  the  sale  of  skimmed  milk,  4  of  which  were 
dismissed  for  want  of  prosecution,  and  9  of  which  were  convicted;  and 
there  were  80  cases  prosecuted  for  the  sale  of  watered  milk,  of  which  6 
were  discharged,  1  was  dismissed  for  want  of  prosecution,  and  1  on 
which  sentence  was  suspended;  the  balance  were  convicted.  There 
was  1  conviction  for  the  sale  of  dirty  milk,  2  convictions  for  misuse  of 
milk  bottles,  3  convictions  for  the  sale  of  adulterated  cream,  and  2 
convictions  for  the  sale  of  low  standard  cream. 

There  were  54  cases  for  the  sale  of  adulterated  foods;  3  cases  for  the 
sale  of  adulterated  honey;  4  cases  for  the  sale  of  adulterated  lard;  1 
case  for  the  sale  of  adulterated  mince  meat;  36  cases  for  the  sale  of 
adulterated  olive  oil;  and  8  cases  for  the  sale  of  adulterated  sausages, 
resulting  in  conviction.  One  case  involving  salt  cod  fish  was  dis- 
charged.   One  case  for  the  sale  of  watered  scallops  was  discharged. 
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There  were  20  cases  for  the  sale  of  decomposed  foods,  of  which  14 
related  to  eggs;  2  to  meat;  and  2  to  nuts,  resulting  in  conviction. 
Two  cases  relating  to  meat  were  discharged. 

For  the  sale  of  stale  eggd  as  fresh  eggs  there  were  7  convictions;  6  cases 
dismissed  without  finding,  on  payment  of  costs;  and  1  case  nol-prossed. 

For  violation  of  the  cold-storage  laws  there  were  101  cases,  of  which 
96  were  convicted  and  5  discharged. 

For  violation  of  the  slaughtering  laws  there  were  13  cases,  of  which 
10  were  convicted  and  3  discharged. 

For  the  sale  of  adulterated  drugs  there  were  19  cases,  of  which  18 
were  convicted  and  1  nol-prossed. 

Some  of  the  court  cases  deserve  special  comment. 

There  were  two  cases  tried  in  Adams,  one  for  the  stamping  of  a 
carcass  which  the  inspector  had  not  seen  slaughtered,  the  other  for  the 
slaughtering  of  an  animal  in  the  absence  of  an  inspector.  The  evidence 
involving  both  cases  was  identical.  The  court  convicted  one  man  and 
acquitted  the  other. 

One  case  was  tried  for  the  sale  of  fish  containing  added  fish  bones. 
The  United  States  Department  of  Agriculture  furnished  information  in 
this  case  that  the  corporation  in  question  was  making  salt  fish  to 
which  about  30  per  cent  of  fish  bones  were  added.  The  analysis  of  the 
sample  indicated  that  this  evidence  was  correct.  The  court,  however, 
declined  to  convict.  This  salt  fish  was  finely  ground  up,  and  the  bones 
could  not  be  removed  by  the  person  who  was  preparing  food  from  the 
article  in  question. 

A  case  against  the  Armour  Company  was  dismissed  in  the  lower 
court  on  the  ground  that  the  Federal  Food  Administration  had  set 
aside  the  Massachusetts  cold-storage  law.  One  of  the  inspectors  of 
this  Department  then  obtained  evidence  of  a  number  of  technical 
violations  on  the  part  of  Armour  &  Co.,  and  the  case  was  referred  to 
the  district  attorney,  who  obtained  an  indictment.  In  these  cases 
Armour  had  permission  from  the  United  States  Food  Administration  to 
hold  certain  poultry  in  storage  beyond  the  twelve  months  allowed  by 
the  Massachusetts  law.  The  poultry  was  removed  in  from  two  to  six 
weeks  after  the  year  had  expired.  A  conviction  was  secured  in  this 
case  in  the  Superior  Court,  and  the  Armour  Company  did  not  desire 
to  carry  the  case  to  the  Supreme  Court.  Under  ordinary  conditions 
this  case  would  never  have  been  put  into  court,  but  at  that  time  it  was 
essential  to  establish  the  standing  of  our  cold-storage  law  with  respect 
to  the  United  States  law. 

Two  cases  of  note  were  tried  during  the  year,  pertaining  to  viola- 
tions of  the  slaughtering  laws.  The  town  of  Rockland  declined  to  ap- 
point a  slaughtering  inspector.     A  man  in  that  town  killed  two  hogs 
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and  then  requested  the  former  inspector  to  apply  the  official  stamp. 
He  was  referred  to  the  local  board  of  health.  The  secretary  of  the 
board  of  health  then  gave  the  stamp  to  a  man  and  told  him  to  go  to 
the  market  where  these  dressed  hogs  were  and  apply  the  stamp.  A 
request  was  made  to  this  Department  to  investigate  the  circumstances. 
One  of  the  inspectors  visited  Rockland,  found  the  hogs,  found  that 
they  were  not  fit  for  food  and  confiscated  them.  The  man  who  caused 
the  hogs  to  be  butchered  and  the  man  who  did  the  stamping  were 
summoned  into  court,  pleaded  guilty,  and  paid  their  fines. 

A  slaughtering  case  involving  diseased  meat  was  secured  in  Lowell. 
One  of  the  inspectors  found  the  hind  quarter  of  a  beef  animal  in  a 
sausage  factory.  He  did  not  like  the  appearance  of  the  meat,  and 
upon  sticking  a  knife  into  it  found  that  it  was  completely  infiltrated 
with  pus.  The  carcass  bore  the  stamp  of  the  town  of  Reading. 
Further  investigation  was  made  in  Reading,  and  it  appeared  that  the 
carcass  came  from  a  bull  which  had  been  lame  for  some  time.  The 
farmer  who  owned  the  bull  sold  him  to  the  butcher  who  killed  the 
animal  on  the  farm  and  carried  the  carcass  to  the  slaughterhouse. 
Subsequently,  the  inspector  stamped  the  carcass.  The  inspector 
acknowledged  stamping  the  carcass  he  had  not  seen  killed.  Inasmuch 
as  this  case  covered  the  jurisdiction  of  two  courts,  an  attempt  was 
made  to  have  the  district  attorney  handle  the  matter  before  the  grand 
jury,  but  he  declined.  We  therefore  took  the  sausage  maker  into 
court  in  Lowell  for  using  diseased  meat  in  the  manufacture  of  food. 
He  was  convicted  and  fined.  The  other  cases  were  taken  into  court  in 
Woburn,  and  the  butcher  and  inspector  were  both  found  not  guilty. 
The  court  refused  to  allow  the  admission  of  a  statement  of  conversa- 
tion between  the  inspector  and  the  butcher  relative  to  the  sale. 
Without  this  evidence  it  was  impossible  to  convict.  Relative  to  the 
inspector,  the  court  held  that  the  term  "time  of  slaughter"  meant  any 
time  from  the  actual  killing  of  the  animal  to  the  application  of  the 
ofiicial  stamp.  This  inspector  has  been  convicted  twice  for  violation  of 
the  slaughtering  laws.  He  was  disapproved  by  this  Department  be- 
cause of  these  convictions,  but  upon  receipt  of  a  letter  from  the  board 
of  health  that  they  guaranteed  to  remove  him  if  any  further  irregu- 
larities were  discovered,  his  disapproval  was  reconsidered  and  he  was 
approved.  After  these  cases  were  over  the  board  of  health  was  asked 
to  live  up  to  its  agreement,  which  it  declined  to  do. 

A  number  of  cases  had  been  referred  to  the  United  States  Depart- 
ment oC  Agriculture  for  violation  of  the  food  and  drug  law  by  shipping 
adulterated  milk  into  Massachusetts.  This  procedure  has  been  un- 
satisfactory, first,  owing  to  the  refusal  of  the  Department  to  prosecute 
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certain  cases,  —  specifically  cases  where  the  Massachusetts  dealer  went 
into  the  other  State  and  acted  as  his  own  carrier;  and  second,  because 
of  twelve  months'  delay  in  their  arriving  at  a  decision  relative  to  the 
advisability  of  prosecution.  Four  cases  of  this  nature  were  obtained 
in  the  fall  of  1917  and  were  referred  directly  to  the  United  States 
attorney  as  per  the  United  States  foods  and  drugs  act.  The  United 
States  attorney  for  Vermont  referred  these  cases  to  the  United  States 
Attorney-General,  and  subsequently  informed  the  Department  that  the 
United  States  Attorney-General's  oflSce  stated  that  there  was  no  viola- 
tion of  the  law.  A  few  weeks  ago,  after  this  information  was  received, 
the  matter  was  referred  to  the  Attorney-General  of  this  Common- 
wealth, who  took  the  matter  up  with  the  office  of  the  United  States 
Attorney-General  and  secured  a  reversal  of  their  decision.  We  were 
then  summoned  to  appear  before  the  Vermont  grand  jury.  The  cases 
were  put  on  by  the  United  States  attorney  and  indictments  secured  in 
all  instances.  In  all  four  cases  the  defendants  pleaded  guilty  and  paid 
fines  of  $50  each.  The  United  States  attorney  stated  that  he  sent  the 
information  to  Washington  merely  for  a  ruling  on  the  collection  of 
evidence  by  State  officers  who  were  not  United  States  officers,  and  he 
was  rather  surprised  at  the  reply  he  received  which  was  to  the  effect 
that  no  interstate  shipment  of  milk  had  been  made  on  the  part  of  the 
defendants.  He  was  thoroughly  satisfied,  however,  that  with  the 
possible  exception  of  authority  to  take  samples,  we  had  made  out  a 
perfect  case.  He  was  informed  that  in  this  instance  we  did  not  take 
the  samples  until  they  were  ready  for  delivery  to  the  Massachusetts 
milk  dealer,  and  they  were  taken  then  with  the  consent  of  the  Massa- 
chusetts dealer.  The  United  States  attorney  was  further  informed 
that  we  realized  that  we  had  absolutely  no  right  to  go  into  New 
Hampshire  and  seize  samples  of  foods  intended  for  interstate  shipment. 

A  number  of  other  cases  had  been  referred  to  the  United  States 
attorneys  in  Rhode  Island  and  New  York  for  violation  of  the  milk  law 
and  for  the  shipment  of  adulterated  maple  sugar  and  of  adulterated 
olive  oil.  The  attorney  for  New  York  has  referred  all  these  cases  to 
the  United  States  Department  of  Agriculture,  although  the  law  says 
he  shall  act  upon  advice  received  from  State  Health  Officers. 

In  one  of  these  cases  the  United  States  attorney  and  the  United 
States  Department  of  Agriculture  admit  that  we  have  made  out  a 
perfect  case.  Nevertheless,  the  United  States  attorney  declines  to 
prosecute  because  the  New  York  dealer  shipping  the  maple  sugar  into 
Massachusetts  claims  he  did  not  know  the  sugar  was  adulterated, 
although  he  bought  his  sugar  without  a  guarantee  and  bought  it  at  a 
price  lower  than  the  market  price  for  maple  sugar. 
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The  cases  involving  the  interstate  shipment  of  olive  oil  have  not 
been  reported  on  yet  by  the  United  States  attorney.  The  United 
States  attorney  for  Rhode  Island  has  asked  for  affidavits  on  the  cases 
submitted  to  him.  These  have  been  furnished,  and  the  material  will 
be  used  in  preparing  information  for  submission  to  the  United  States 
court  in  Rhode  Island  during  the  coming  year. 

Special  investigations  were  made  upon  the  sale  of  eggs.  It  was 
found  that,  in  general,  retail  dealers  were  selling  eggs  of  all  descriptions 
as  fresh  eggs.  The  false  advertising  law  was  used  successfully  in  curb- 
ing violations  of  this  character.  In  one  instance  a  store  keeper  was 
found  to  be  buying  but  one  grade  of  cold-storage  eggs,  and  was  putting 
these  eggs  out  at  various  prices  because  some  of  his  customers  did  not 
care  to  buy 'cheap  eggs  but  desired  high-priced  eggs.  In  two  instances 
of  this  character  the  dealers  were  fined  $200,  primarily  because  they 
were  aliens  of  draft  age,  one  of  whom  was  an  alien  enemy.  These 
cases  were  appealed,  and  the  district  attorney  supported  the  justice  of 
the  lower  court  in  his  contention  that  the  fines  in  these  instances 
should  be  excessive. 

The  confiscations  were  much  less  than  those  reported  last  year. 
This  was  in  some  measure  due  to  the  increased  cost  in  foodstufiPs,  and 
possibly  due  to  the  fear,  on  the  part  of  dealers,  of  the  regulations  of 
the  Food  Administration,  which  imposed  severe  penalties  upon  any- 
body who  wasted  food.  The  railroads  were  the  greatest  ofiPenders  in 
this  respect.  In  one  instance  an  inspector  of  this  Department  was 
called  upon  to  confiscate  a  carload  of  smelts  which  was  one  month  in 
shipment  from  the  Pacific  coast.  This  represented  25,000  pounds  of 
good  food  which  never  should  have  been  wasted. 

The  following  is  a  summary  of  the  confiscated  articles:  — 


Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 

as  Unfit  for  Food. 


Articugs. 


Number  of 
ConfisoAtiona. 


Weight 
(Pounds). 


Eggs,  case, 

Eggg,  frosen, 

Butter 

Poultry, 

Oame» 

Meat,  fresh,  and  meat  products,  fresh. 

Fish,  fraeh  food 

Totals 


i  Cases. 


*  Also  4  eases. 
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Articles  in  Stares,  Markets  and  Sausage  Factories  condemned  upon  Physical  and 

Chemical  Examinations  as  Unfit  for  Food, 


Abticueb. 


Number  of 
ConfisoatioDs. 


Weight 
(Pounds). 


Poultry 

YflniBOD, 

Meat,  fresh,  and  meat  products,  fresh, 

Fiah 

G»pee, 

Totals, 


Articles  in  Slaughterhouses  condemned  upon  Physical  and  Chemical  Examinations 

as  Unfit  for  Food. 


1.060 


>  Packaces. 


t  Also  2,128  packages. 


The  new  food  and  drug  law  of  1917,  which  superseded  our  former 
food  and  drug  law,  and  which  was  passed  largely  through  the  instru- 
mentality of  the  Boston  Chamber  of  Commerce,  went  into  effect  upon 
May  1  of  the  present  year.  This  law  was  somewhat  criticised  in  the 
report  of  last  year,  but  it  has  not  yet  been  in  operation  for  a  sufficient 
length  of  time  to  ascertain  its  defects,  as  there  have  been  but  very  few 
contests  over  the  cases  which  have  been  tried.  One  contested  case 
recently  tried  was  lost  notwithstanding  the  fact  that  the  Department 
had  complied  as  closely  as  possible  with  all  the  technical  details  which 
the  law  contains  for  the  protection  of  the  dealers.  The  lawyer  who 
defended  the  case  told  the  assistant  analyst  that  in  his  opinion  the  law 
was  inoperative  if  properly  defended,  and  advised  against  its  use  by 
the  Department.  The  judge  who  heard  the  case  said  that  the  law  was 
not  intended  for  the  protection  of  the  public  from  the  sale  of  adulter- 
ated foods,  but  that  it  certainly  gave  the  dealer  all  the  opportunity  to 
escape  from  its  penalties  by  reason  of  the  technical  objections  placed 
in  the  opposition  of  the  prosecution. 

It  is  inadvisable  to  try  to  correct  this  law  at  the  coming  legislative 
session,  as  there  are  undoubtedly  many  so-called  jokers  existing  therein 
which  will  be  discovered  from  time  to  time. 

This  law  provides  for  the  adoption  of  regulations  by  this  Depart- 
ment.    It  has  been  impossible  to  do  this,  owing  to  the  absence  of 
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sufScient  funds  to  print  and  distribute  any  regulations  which  may  be 
adopted.  This,  however,  must  be  done  shortly  after  the  opening  of 
the  next  fiscal  year,  attempting  wherever  possible  in  these  regulations 
to  correct  some  of  the  technical  defects  which  have  become  apparent. 

There  have  been  collected  and  examined  7,738  samples  of  milk,  of 
which  7,617  were  collected  by  the  inspectors.  Of  these  samples,  2,249 
contained  less  than  the  12  per  cent  of  solids  required  by  law,  and  in- 
cluded 24  samples  of  skimmed  milk  sold  as  such,  172  samples  of 
skimmed  milk  sold  as  pure  milk,  and  424  samples  containing  added 
water.  There  were  3  samples  of  milk  containing  sufficient  dirt  to  be 
considered  adulterated.  Of  the  6,539  samples  obtained  from  milk 
dealers,  212  were  watered  and  164  were  skimmed,  and  not  so  labeled. 
Wherever  possible  each  instance  of  adulteration  was  thoroughly  investi- 
gated, which  resulted  in  the  collection  of  1,043  samples  of  milk  from 
suspected  producers,  of  which  198  samples  were  watered  and  3  were 
skimmed.  Of  the  samples  collected  from  suspected  producers,  63  were 
obtained  outside  of  the  State. 

A  campaign  was  waged  against  restaurants,  owing  to  the  practice  of 
serving  skimmed  milk  to  their  customers.  A  letter  was  sent  to  local 
milk  inspectors,  informing  them  that  it  was  the  intention  of  the  Divi- 
sion to  prosecute  restaurant  keepers  wherever  skimmed  milk  was 
served,  without  first  giving  a  warning  as  had  been  the  previous  custom. 
Some  local  inspectors  notified  the  restaurants  under  their  jurisdiction 
of  this  proposed  action,  and  in  some  instances  copies  of  the  letter 
were  published  in  local  newspapers.  This  action  resulted  in  some  im- 
provement in  the  restaurant  situation.  There  is  still  room,  however, 
for  more  improvement  in  this  line. 

Notwithstanding  the  increase  in  the  cost  of  milk,  and  the  fact  that 
the  price  to  the  farmer  is  based  upon  the  fat  content,  there  has  been  a 
reduction  in  the  average  quality  of  milk  sold  throughout  the  State. 
For  the  past  ten  years  the  Division  has  computed  the  composition  of 
the  average  milk  samples  collected,  exclusive  of  those  which  could  be 
declared  skimmed  or  watered.  By  this  means  we  can  arrive  at  an 
approximation  of  the  quality  of  milk  sold  throughout  the  State.  The 
composition  of  the  average  milk,  exclusive  of  adulterated  milk  sold  in 
the  State  during  the  past  ten  years,  is  shown  in  the  following  table:  — 
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3 


Ybab. 


Nomber 
SftiBpleB. 


SoUds 
(Par  Cent). 


Fat  (Per 
Cent). 


8olid«iiot 

Fat 
(Per  Cent). 


1010. 
1011, 
I9U. 

loia, 

1914, 
1915, 
1016. 
1917. 
1918. 


4.242 
5.083 
4.341 
4,516 
8,164 
5.502 
6.785 
7.458 
8,317 
8.996 


12.78 
12.85 
12.83 
12.08 
12.89 
12.70 
12.88 
12.08 
12.53 
12.47 


4.10 
4.02 
4.00 
3.89 
3.84 
3.82 
3.82 
3.72 
3.73 
3.76 


8.88 
8.83 
8.83 
8.77 
8.85 
9.88 
8.88 
8.94 
8.80 
8.71 


Investigations  of  the  character  of  ice  cream  sold  indicated  that  while 
the  percentage  of  fat  corresponded  in  general  to  the  requirements  of 
the  law,  the  samples  brought  in  by  the  inspectors  were  much  smaller 
in  quantity  than  during  the  previous  years.  Further  investigation  re- 
vealed that  this  was  due  to  the  introduction  of  large  amounts  of  air 
during  the  process  of  manufacture.  This  introduction  of  air  is  highly 
profitable,  since  ice  cream  is  sold  by  volume  and  not  by  weight,  and 
air  is  naturally  much  cheaper  than  the  other  ingredients  of  ice  cream. 
Several  one-half  pint  samples  were  obtained  and  these  were  weighed; 
5  samples  varied  in  weight  from  105  to  165  grams;  5  samples  varied 
from  175  to  215  grams;  and  2  samples  weighed  250  and  265  grams,  re- 
spectively. There  were  very  few  samples  below  the  standard.  Only  4 
of  the  269  collected  contained  less  than  7  per  cent  of  fat.  All  these 
samples  were  made  by  persons  operating  small  stores.  These  people 
were  unfamiliar  with  the  law  and  had  made  their  ice  cream  from  milk. 
Warnings  were  given  in  all  instances  of  this  nature. 

The  district  attorney  of  Middlesex  County  asked  for  information 
relative  to  the  character  of  the  water  used  in  ice-cream  parlors  and  at 
soda  fountains,  in  which  the  scoops  were  allowed  to  stand  when  not  in 
use.  Since  the  Department  did  not  possess  any  information  upon  this 
subject,  an  investigation  was  made  during  September,  and  it  was  found 
that  the  water  was  unusually  clean  bacteriologically,  and  was  by  no 
means  as  bad  as  its  physical  appearance  would  lead  one  to  believe.  It 
was  found  that  in  many  cases  the  water  was  changed  several  times  per 
day.  The  samples  were  all  taken  during  warm  weather,  when  the  con- 
ditions would  naturally  be  as  bad  as  possible.  A  summary  of  the  re- 
sults obtained  is  as  follows:  — 
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Five  samples  contained  from  0  to  1,000  bacteria  per  cubic  centimeter,  with 
an  average  bacteria  content  of  71  per  cubic  centimeter. 

Ten  samples  contained  between  1,000  and  10,000  bacteria  per  cubic  centi- 
meter, with  an  average  bacteria  content  of  4,-646  per  cubic  centimeter. 

Nine  samples  contained  from  10,000  to  56,700  bacteria  per  cubic  centimeteri 
with  an  average  bacteria  content  of  21,139  per  cubic  centimeter. 

The  average  of  all  the  samples  was  11,737  bacteria  per  cubic  centi- 
meter. 

In  those  cities  and  towns  where  regulations  relative  to  the  bacteria 
content  of  ice  cream  have  been  made,  a  maximum  limit  of  500,000 
bacteria  per  cubic  centimeter  has  been  set.  None  of  these  samples  of 
wash  water  approached  that  limit,  and  the  average  was  considerably 
below. 

There  were  collected  and  examined  2,143  samples  of  foods,  of  which 
588  were  adulterated.  Many  of  these  samples  reported  adulterated, 
such  as  fish,  meat  and  condensed  milk,  were  not  purchased  on  the 
market,  but  were  taken  for  analysis  as  a  preliminary  to  confiscations. 

The  Food  Administration  submitted  a  number  of  samples  of  butter, 
canned  goods,  cereals,  cocoa,  crackers,  confectionery,  fish,  gum,  jellies 
and  peanut  butter  to  be  examined  for  the  presence  of  poisons.  All  of 
these  samples  were  submitted  to  the  Food  Administration  by  the 
general  public,  and,  needless  to  state,  nothing  deleterious  was  found. 

The  United  States  Army  submitted  samples  of  soft  drinks,  cattle 
feed  and  other  samples,  including  one  of  intestinal  fluid  obtained  during 
an  autopsy.  We  declined  to  examine  the  latter  specimen,  but  all  the 
others  were  examined  and  reports  were  sent  to  the  army. 

The  Adjutant-General's  ofiice  submitted  a  number  of  specimens,  the 
analyses  of  which  were  of  alleged  military  value.  Nothing  unusual, 
however,  was  found  in  any  of  these  specimens. 

The  public  submitted  a  number  of  samples  said  to  be  poisonous,  or 
to  have  caused  sickness,  or  to  have  contained  ground  glass.  Nothing 
unusual  was  found  in  any  of  these  samples. 

Local  inspectors  submitted  six  specimens  for  pathological  examina- 
tion, only  one  of  which  was  such  that  the  carcass  in  question  could  be 
passed  for  food  purposes. 

The  Food  Administration,  desiring  to  enforce  the  regulations  as  to 
the  use  of  substitute  flours  in  bakehouses,  conferred  with  the  Division 
relative  to  making  examinations  of  bread  samples.  It  was  assumed 
that  a  number  of  samples  would  be  submitted,  but  no  requests  for 
examination  were  received  and  no  samples  were  submitted.  In  antici- 
pation of  this  possible  request,  considerable  research'  work  was  carried 
on  to  ascertain  whether  or  not  the  percentage  of  substitutes  in  the 
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bread  could  be  detected  after  baking.  We  were  unable  to  obtain  any 
satisfactory  methods  other  than  the  usual  method  of  making  micro- 
scopic examinations  of  the  dough  before  baking. 

Of  the  adulterated  samples  not  discussed  elsewhere^  one  was  a 
sample  of  oleomargarine  submitted  by  a  local  milk  inspector;  one  was 
a  sample  of  renovated  butter;  1  was  a  sample  of  butter  high  in  water; 
and  3  were  samples  of  rancid  butter.  The  adulterated  samples  of 
damsy  oysters  and  scallops  were  watered.  The  adulterated  samples  of 
cider,  mince  meat,  soft  drinks  and  hamburg  steak  contained  preserva- 
tives. The  adulterated  samples  of  canned  goods,  condensed  milk, 
candy,  fish,  beef,  veal,  pork,  some  of  the  sausages,  nuts  and  shrimp 
were  decomposed.  The  balance  of  the  sausages  contained  starch  or 
vegetable  material  in  excess  of  2  per  cent.  The  single  adulterated 
sample  of  peanut  butter  contained  about  1  per  cent  of  grit.  An  in- 
spection of  the  factory,  however,  indicated  that  all  necessary  precau- 
tions were  taken  to  insure  a  clean  product.  It  occasionally  happened 
that  a  small  stone  about  the  size  of  a  peanut  managed  to  get  through 
the  various  cleaning  processes,  and  naturally  was  ground  up  with  the 
peanuts.  The  vinegar  samples  reported  adulterated  were  somewhat 
low  in  acetic  acid. 

One  of  the  inspectors,  carrying  out  some  work  for  another  Division, 
found  a  large  amount  of  sugar  stored  away  in  a  barroom.  The  pro- 
prietor said  he  did  not  know  the  nature  of  the  material  or  who  owned 
it.  The  inspector  took  samples,  the  samples  were  examined,  and  the 
information  turned  over  to  the  Food  Administration.  The  Food  Ad- 
ministration seized  the  sugar.  When  this  information  was  published  in 
the  papers  by  the  Food  Administration,  the  report  stated  that  the  in- 
formation was  received  from  the  County  Food  Administrator. 

The  drug  samples  examined  were  much  less  than  those  of  previous 
years,  due  entirely  to  the  smallness  of  our  appropriation.  It  was 
deemed  inexpedient  to  spend  more  money  than  was  absolutely  neces- 
sary upon  the  purchase  of  these  samples.  In  all,  396  samples  were 
examined,  of  which  126  were  adulterated.  No  unusual  adulterants 
were  detected. 

A  number  of  attempts  were  made  to  utilize  the  misbranding  provi- 
sions of  the  new  food  and  drug  law  in  cases  pertaining  to  the  sale  of 
patent  medicines.  These  medicines,  however,  are  so  cleverly  labeled 
that  it  is  practically  impossible  to  maintain  a  case  of  any  sort  against 
any  person  selling  them.  One  remedy,  however,  the  B.  &  M.  Remedy 
for  Tuberculosis,  apparently  was  a  violation  of  this  law.  This  remedy 
pretends  to  absolutely  cure  tuberculosis  and  various  other  diseases,  and 
its  analysis  showed  it  to  consist  of  an  emulsion  of  turpentine,  ammonia. 
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water  and  egg  white.  A  small  amount  of  carbolic  acid  was  found  in 
one  of  these  samples.  The  proprietor  of  this  remedy,  however,  is 
without  any  doubt  absolutely  honest  in  his  belief  that  the  remedy  can 
effect  the  cure  which  he  claims,  and  under  no  circumstances  could  he 
be  convicted  of  fraud  in  connection  with  the  sale  of  this  remedy. 
Therefore  no  prosecution  could  be  undertaken. 

The  cold-storage  warehouses  have  been  inspected  as  usual,  and  the 
conditions,  in  general,  have  been  found  to  be  satisfactory.  As  would 
naturally  be  expected,  there  has  been  a  considerable  increase  in  the 
storage  of  goods  in  this  State.  This  is  largely  due  to  war  conditions,  as 
we  are  shipping  food  to  Europe  not  onFy  for  the  civilian  population, 
but  also  for  the  2,000,000  soldiers  which  we  have  "over  there."  The 
food  intended  for  export  shipment  is  sent  from  Chicago  to  Albany,  and 
is  there  held  until  it  is  known  from  where  it  will  be  shipped.  Then  it 
is  sent  to  either  Boston  or  New  York,  as  the  case  may  be,  and  held 
until  placed  on  board  the  vessel  for  shipment.  The  result  of  this  con- 
dition represents  tremendous  amounts  placed  in  storage,  but  the  hold- 
ings of  butter  and  eggs  reported  do  not  indicate  any  unusual  amount 
of  goods  on  hand. 

Table  1  gives  a  summary  of  the  monthly  reports  of  the  cold-storage 
warehouses,  showing  articles  placed  in  storage,  and  eggs  and  butter  on 
hand. 

The  following  table,  compiled  from  the  reports  submitted  since  the 
storage  law  went  into  effect  in  this  State,  gives  an  idea  of  the  increase 
in  storage  in  this  State.  The  great  increase  has  been  in  meat  and  fish, 
both  of  which  are  no  doubt  due  to  the  export  of  these  articles.  The 
storage  of  butter,  poultry  and  eggs  has  been  fairly  uniform  throughout 
all  these  years. 


Articles 

in  Cold  i 

Storage. 

191S. 

1914. 

191S. 

1916. 

191T. 

1911. 

Etta,  CMe  (million  doMoa),  . 

23.9 

21.6 

26.0 

20.9 

22.9 

25.0 

Butter  (million  pounds), 

28.3 

32.1 

38.5 

36.8 

36.7 

37.9 

Poultry  (million  pounds),     . 

9.8 

14.6 

16.8 

15.6 

9.8 

16.3 

Meat  (million  pounds), 

14.2 

26.1 

47.2 

61.8 

63.2 

115.4 

Fish  (million  pounds),  . 

17.8 

22.4 

27.0 

81.8 

45.9 

51.9 

The  number  of  extensions  granted  on  goods  in  cold  storage  is  less 
than  last  year.  Only  162  extensions  were  granted.  The  total  weight 
of  the  goods  covered  by  these  extensions  is  570,640  pounds,  which 
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represents  0.23  per  cent  of  the  total  goods  placed  in  storage.  By  far 
the  most  of  this  was  beef  purchased  under  contract  by  the  allied  gov- 
ernments and  held  for  shipment.  In  132  instances  goods  were  ordered 
out  of  storage  at  the  close  of  the  twelve  months  permitted  by  law.  In 
1917  but  40  lots  were  ordered  out  at  the  close  of  a  year's  storage.  In 
32  instances  extensions  were  refused.  Forty  requests  for  permission  to 
remove  articles  which  had  been  in  storage  for  longer  than  twelve 
months  were  granted. 

Tables  2,  3,  4  and  5  give  the  details  of  the  cold-storage  extensions. 

In  acting  upon  these  extensions  the  Division  was  to  a  considerable 
extent  influenced  by  the  attitude  of  the  Food  Administration.  Exten- 
sions on  poiJtry  and  frozen  eggs  were  given  in  accordance  with  written 
communications  from  the  Food  Administration.  These  represented  the 
largest  excessive  storage  of  articles  intended  for  domestic  consumption. 

The  extensions  on  poultry  were  made  in  accordance  with  a  request 
received  prior  to  the  beginning  of  the  fiscal  year.  Owing  to  the  sugar 
shortage,  it  was  evident  that  egg  whites  in  storage  could  not  be  used 
for  food  purposes,  as  they  are  used  almost  exclusively  by  bakers  in 
making  frostings.  The  Food  Administration  was  therefore  requested 
by  this  Division  to  give  an  opinion  relative  to  the  extensions  which 
should  be  allowed  on  frozen  egg  whites.  We  were  verbally  informed  to 
grant  these  extensions  until  the  1st  of  August,  and  the  extensions  were 
therefore  granted  in  accordance  with  this  suggestion.  The  holders  of 
the  eggs  protested,  and  were  advised  to  carry  their  protests  to  the 
Food  Administration  because  our  action  was  based  upon  advice  re- 
ceived from  that  source.  As  the  result  of  this  protest  we  were  re- 
quested in  writing  to  grant  these  extensions  until  the  1st  of  November, 
to  which  request  we  rigidly  adhered.  Later  we  were  requested  in 
writing  to  increase  these  extensions  until  the  first  day  of  January. 
This  was  done.  It  should  be  understood  in  this  respect  that  all  these 
extensions  are  illegal  at  present.  The  United  States  Food  Administra- 
tion law  prohibits  the  hoarding  of  food,  and  the  regulations  of  the 
Food  Administration  define  hoarding  as  "the  holding  of  food  longer 
than  over  the  period  of  scant  or  no  production."  It  is  evident,  there- 
fore, that  the  holding  of  food  in  storage  for  more  than  twelve  months 
is  a  direct  violation  of  the  Food  Administration  law.  The  granting  of 
additional  time  on  extensions  is  not  permitted  by  our  State  law. 
Under  these  circumstances,  this  Department  was  obliged  to  violate 
both  of  these  laws  and  permit  this  food  to  remain  in  storage,  which 
could  not  be  used  at  that  time,  and  if  removed  from  storage  would 
have  deteriorated  and  would  have  been  destroyed. 

The  conditions  under  which  slaughtering  is  carried  on,  while  far 
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from  being  satisfactory^  are  much  better  than  those  of  former  years. 
The  change  in  the  laws,  enacted  two  years  ago,  which  permits  a 
person  not  engaged  in  the  slaughtering  business  to  slaughter  his  own 
animals  for  his  own  use  without  inspection,  has  caused  more  or  less 
trouble,  and  this  law  should  be  amended  to  require  all  slaughtered 
animals  to  be  inspected. 

Some  persons,  on  ascertaining  that  the  carcass  was  to  be  confiscated, 
have  informed  the  inspector  that  they  would  take  the  carcass  home 
and  eat  it  themselves,  and  one  or  two  reports  were  made  of  threats  to 
local  inspectors  if  they  confiscated  the  carcasses.  In  one  instance  a 
man  broke  into  the  slaughterhouse  and  carried  off  the  carcass  before  a 
representative  from  the  rendering  company  had  arrived.  Reports  have 
been  received  that  persons  haye  slaughtered  hogs  without  inspection, 
as  they  had  a  right,  but  that  they  had  salted  the  pork  and  subsequently 
sold  the  pork  to  stores.  This  is  a  difficult  matter  to  control  under 
present  conditions. 

A  summary  of  the  inspectors'  reports  of  the  number  of  carcasses  in- 
spected and  confiscated  during  the  year  shows  a  great  decrease  when 
compared  with  the  1917  figures.  Somewhat  over  30,000  less  carcasses 
were  inspected  this  year,  or  about  1,000  cattle,  12,000  calves  and 
16,000  hogs.  It  does  not  appear  that  there  could  be  such  a  decrease  in 
slaughtering,  and  probably  the  killing  without  inspection,  as  provided 
for  in  the  statutes,  accounts,  to  a  considerable  degree,  for  the  apparent 
diminution  in  slaughtering.  The  confiscated  carcasses  bear  about  the 
usual  relation  to  the  total  number  of  carcasses  inspected,  and  the 
diseases  for  which  the  carcasses  were  confiscated  are  at  present  in 
about  the  same  proportion  as  in  former  years,  tuberculosis  in  cattle 
and  hogs,  immaturity  in  calves,  and  hog  cholera  in  hogs  being  respon- 
sible for  83  per  cent  of  the  total  confiscations. 

In  the  manufacture  of  arsphenamine  it  was  found  necessary  to 
change  the  process,  and  by  this  change  we  have  been  able  to  increase 
the  yield  of  finished  product  at  less  labor  and  to  produce  a  product  of 
less  toxicity.  In  the  process  described  last  year  each  of  the  inter- 
mediate products  was  repurified.  In  the  process  used  at  present  only 
one  of  the  products  needs  to  be  repurified. 

The  United  States  Public  Health  Service  has  increased  the  require- 
ments, but  our  product  has  been  able  to  keep  step  with  all  these  in- 
creases. It  appears  that  this  requirement  will  be  again  increased  when 
it  will  be  necessary  to  repurify  one  of  the  intermediate  products, 
which  will  result  in  a  slight  delay  in  time  and  possibly  in  a  small  loss  of 
substance.  A  large  glass-lined  tank  with  stirring  and  heating  appara- 
tus has  been  installed  for  the  manufacture  of  arsanilic  acid.     A  dis- 
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tilling  apparatus  has  been  designed  and  installed  for  the  recovery  of 
aniline  and  of  alcohol.  There  was  an  enoi'mbus  delay  in  thp  installa- 
tion of  this  material,  which  led  to  practically  three  months  of  inactivity 
in  this  work.  At  present,  apparently  there  will  be  no  delay  in  the 
manufacture  of  this  drug  during  the  coming  year. 

During  the  past  year  2,936  doses  of  arsphenamine  have  been  made 
and  distributed.  Of  this  number,  994  were  made  during  November. 
The  rate  of  production  during  the  coming  year  will  probably  be  in  the 
neighborhood  of  2,500  doses  during  December,  and  4,000  doses  during 
January. 

The  Division  is  working  under  very  adverse  conditions  in  making 
arsphenamine,  principally  because  of  insufficiency  of  space  and  because 
of  the  unavailability  of  the: space  at  our  disposal.  For  carrying  out 
this  work  in  very  large  quantities,  such  as  the  commercial  houses 
undertake,  where  several  shifts  of  men  are  employed,  we  should  have 
special  laboratories  devoted  to  this  work  alone.  There  should  be  one 
room  devoted  to  the  manufacture  of  arsanilic  acid;  another  room  de- 
voted to  the  manufacture  of  other  intermediates;  a  third  room  for  the 
manufacture  of  the  final  product;  and  a  fourth  room  for  bottling.  At 
present  all  the  manufacturing  is  done  in  one  room.  The  bottling  is 
done  in  the  office,  and  a  portion  of  the  manufacturing  work,  namely, 
the  preparation  of  absolute  alcohol  and  absolute  ether,  is  done  in  a 
portion  of  the  office  of  the  Director  of  the  Division. 

One  interesting  feature  of  this  work  is  the  reduction  in  price  offered 
by  the  commercial  houses  who  desire  to  sell  this  article  to  us  for  the 
use  of  our  clinics.  The  prices  have  been  slowly  coming  down.  No 
doubt,  if  the  Department  were  to  cease  manufacturing  the  prices 
would  promptly  increase. 

Because  of  the  termination  of  hostilities,  the  patent  question  is  now 
becoming  serious.  In  all  probability  a  suit  will  be  brought  against  the 
Federal  Trade  Commission  for  the  royalties  which  would  have  accrued 
imder  the  patent,  provided  the  Germans  had  been  able  to  get  the 
article  upon  the  United  States  market.  If  it  is  impossible  to  break  the 
patent,  these  royalties  must  undoubtedly  be  paid.  We  have  not  under- 
taken to  secure  a  license  from  the  Federal  Ttade  Commission,  princi- 
pally because  of  the  expense  in  securing  such  license,  which  is  SlOO  for 
each  patent.  There  are,  in  all,  five  patents  to  be  covered.  It  may, 
however,  be  advisable  to  secure  such  a  license  during  the  coming  year. 
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Table  2.  —  Summary, 

BequoBts  for  flKtenaioD  of  time  gnrnted 


163 


Butter. 
Poultry. 
Game, 
Meet. 


32 
13 
OS 
3 
13 
10 


ReqpDeete  for  ecteDebn  of  time  not  grented, 32 

1 


Butter. 
Poultry. 
Meat. 
FSeh.  . 


16 
8 
3 


Requeete  for  permieekm  to  remove  grented. 40 

EfSi. 3 

Butter. 7 

Poultry.  10 

Game, 3 

Piah 8 

ranoved  from  etorage  (no  requeet  made) 130 

3 


Butter. 
Poultry. 
Game. 
Meat. 
Fiah.  . 


10 

30 

4 

64 

20 


Table  3.  —  Requests  for  Extension  of  Time  ffranted  from  Dec,  1, 1917,  to  Dec.  1, 

1918,  on  Goods  in  Cold  Storage, 

[Reaaon  for  aueh  eactenaion  being  that  gooda  were  in  pn/per  condition  for  further  atorage.] 


AanoLB. 


Weight 
(Pounda). 


PhMedin 
Storage. 


Eztenaion 
granted  to- 


Name. 


f  • 


Eggs,  froaen, 


f    • 


Egg  whitea.  ftoien. 
Egg  whitea.  froaen. 
Egg  whitee.  froaen. 
Egg  whitee.  froaen. 
Egg  whitea,  froaen, 
Egg  whitee.  froaen. 


6.040 

4.020 

3.040 

330 

600 

676 

000 

1,680 

660 

640 


000 


July 
July 
Aug. 
May 
3iay 
May 
May 
May 
May 
May 
May 
3iay 


14.  1017 

14.  1017 

4,  1017 

4,  1017 

6.  1017 

7.  1017 
3.  1017 

10,  1017 
12,  1017 
14,  1017 
16,  1017 
16.  1017 


Aug.     1,  1018 1 
Nov.    1,  1018 1 
Nov.    1,  1018  > 
June  20.  1018 
June  20.  1018 
June  20,  1018 
Jan.     1.  1010 1 
Jan.     1,  10101 
Jan.     1,  1010 1 
Jan.     1.  10101 
Jan.     1,  10101 
Jan.     1.  10101 


Poole,  J.  R.,  Company. 
Poole,  J.  R.,  Company. 
Poole,  J.  R.,  Company. 
Green  d(  Co. 
Green  d(  Co. 
Green  A  Co. 

Goldamith-Wall-^Stockwell  Com- 
XMmy. 

Goldamith-Wall-Stockwell  Com- 
pany. 

Goldamith-WalKStookweU  Com- 
X)any. 

Goldamith-Wall-Stookwell  Com- 
pany. 

Goldamith-Wall-StockweU  Com- 
pany. 

Goldamith-WalKStookweU  Com- 
pany. 


1  Eztenaion  granted  to  thia  date  in  aooordanoe  with  request  from  the  Food  Administration. 
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Tablb  3.  —  Requests  far  Extension  of  Time  grarUed  from  Dec,  1, 1917,  to  Dec.  1^ 

1918,  on  Goods  in  Cold  Storage  —  Continued. 


AjsnicuB. 


Weicht 
(Pounds). 


Placed  in 
Btorago* 


Extension 
granted  to*- 


Name. 


Egg  whites,  frosen, 
Egg  whites,  frasen, 
Egg  whites,  frosen. 
Egg  whites,  frosen, 
Egg  whites,  frosen. 
Egg  whites,  frosen. 
Egg  whites,  frosen. 
Egg  whites,  frosen, 
Egg  whites,  frosen. 
Egg  whites,  frosen, 
Egg  whites,  frosen. 
Egg  whites,  frosen. 
Egg  whites,  frosen. 
Egg  whites,  frosen. 
Egg  whites,  fronn. 
Egg  whites,  frosen, 
Egg  whites,  frosen, 
Egg  whites,  frosen. 
Egg  whites,  froien. 
Egg  whites,  frosen, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butter, 
Butterine, 
Broilsrs, 
Broilers, 
Brmlers, 


330 

May   17.  1917 

Jan.      1 

,  1919 

1,290 

3iay   18.  1017 

Jan.     1 

,  1919^ 

1,080 

Bfay   21.  1917 

Jan.     1 

,  1919 1 

1.060 

May  22.  1917 

Jan.     1, 

,  19191 

830 

Bfay  23.  1017 

Jan.     1 

,  1919 

060 

3iay  24,  1917 

Jan.     1 

»  10191 

780 

May  28.  1917 

Jan.     1, 

,  19191 

840 

June    7.  1917 

Jan.      1 

,  19191 

060 

June    8.  1017 

Jan.     1 

,  19191 

840 

June  11.  1017 

Jan.     1 

,  19191 

000 

June  13.  1017 

Jan.     1 

,  19191 

870 

June  14.  1017 

Jan.     1 

,  19191 

585 

June  15.  1017 

Jan.     1 

,  19101 

870 

June  10.  1017 

Jan.     1, 

,  19191 

1.200 

June  20.  1017 

Jan.     1 

,  19191 

1.230 

June  21.  1017 

Jan.     1 

,  19191 

2,400 

June  22.  1017 

Jan.      1 

,  19191 

570 

June  23.  1917 

Jan.     1 

»  19191 

1,530 

June  25,  1917 

Jan.     1, 

,  19191 

780 

June  27.  1917 

Jan.     1, 

19191 

100 

May  28,  1917 

Deo.  28, 

,  1918 

120 

June  11.  1917 

Sept.  15, 

,  1918- 

180 

June  11,  1917 

Sept.  15, 

,  1918 

120 

July   24,  1917 

Nov.    1, 

,  1918 

671 

3iay     7,  1917 

Sept.    1, 

,  1918 

308 

July   12,  1917 

Got.    15, 

,  1918 

1.140 

Aug.  14,  1917 

Nov.    1, 

,  1918 

2.400 

July     2,  1917 

Deo.     1, 

,  1918 

1,080 

July     2,  1917 

Deo.     1, 

,  1918 

360 

Aug.  14,  1917 

Sept.  14, 

,  1918 

1,200 

July  27,  1917 

Jan.    37, 

.  1919 

180 

Aug..        1917 

8«pt.  14, 

,  1918 

08 

Deo.    2,  1916 

Jan.     2, 

,  1918 

483 

Deo.    2,  1916 

Jan.     2, 

,  1918 

653 

Deo.     2.  1916 

Apr.     2, 

1918 

Goldsmith-Wall-Btoekwell  Com- 
jttjxy. 

Goldsmith-WaU-Stoekwell  Com- 
pany. 

Goidsmith-Wall-StockweU  Com- 
pany. 

GoIdamith-WaU-StockweU  Com- 
pany. 

Goldsmith-WaU-StockweQ  Com- 
X)any. 

Goldsmith-Wall-Stockwell  Com- 
pany. 

Goldsmith-WaU-Stockwell  Com- 
pany. 

Goldsmith-WaD-Stoekwell  Com- 
pany. 

Goldamith-WaU-StookweU  Com- 
X)any. 

GoIdsmith-Wall-StoekweU  Com- 
pany. 

GoIdsmith-Wall-SUMskweU  Com- 

'  pany. 

Goldsmith-WaU-StookweU  Com- 
pany. 

Goldsmith-WallrStoekweU  Com- 
pany. 

Goldsmith-Wall-StoekweU  Com- 
pany. 

Goldsmtth-WaU-Stoekwell  Com- 
pany. 

Goldsmith-WallrStoekweU  Com- 
X)any. 

Goldsmith-WaU-StookweU  Com- 
pany. 

Goldsmith-WaU-Stoekwell  Com- 
pany. 

Goldsmith-Wall-atookwell  (km- 
pany. 

Goldsmith-Wall-StookwAU  Com- 
pany. 

Cutter.  George  F. 

Fowle,  Hibbard  Company. 

Fowle,  Hibbard  Company. 

Industrial  School  for  Crippled 

and  Deformed  Childron. 
Lewis.  Mears  Company. 

Normal  Hall,  Plymouth,  N.  H. 

Riehardson,  Harxy  T.  B. 

St.  John's  Preparatory  Sehool. 

St.  John's  Preparatory  SohooL 

Wilfert,  George  H.,  A  Co. 

Worcester  Maiket. 

Union  Training  Bobool. 

Borst,  Pierce  Company. 

Borat,  Pierce  Company. 

Borst,  Pierce  Company. 


c 


1  Extension  granted  to  this  date  in  aooordance  with  request  of  Food  Administration. 
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Table  3.  —  Requests  for  Extension  of  Time  granted  from  Dec.  1, 1917 ,  to  Dec.  1, 

1918,  an  Goods  in  Cold  Storage  —  Continued. 


Weicht 
(Pounds). 


PlMeditt 
Storaca* 


Extension 
granted  to— • 


Name. 


Bralkn. 


BioUaiSf  . 
Brailsni 

Brailsni  . 

Bioikn,  . 

BraUen,  . 


»  • 


Bmlen*  . 

Broikca,  . 

BiQusra*  • 

BioUecB*  . 

Braikn,  . 

Broikca,  . 

Broilers.  . 

BroilecSf  ■ 


Broikn,  . 


Braikta,  . 

Broilara,  . 
BroiMca« 

Broilecs,  • 

BraibcB,  . 

Broilecsi  • 

Broiiefa,  • 


*    • 


'»    • 


IM 
456 

064 
66 

67 

222 

486 

408 

S28 

219 

1,083 

140 

861 

264 

222 

226 

800 

700 

270 

280 

156 

832 

105 

026 

734 

2,003 

8,517 

158 

1,082 

450 

2,806 

1,800 

l,6n 

1,812 

8,333 

4,854 


Deo.  2 

Deo.  11 

Deo.  11 

Deo.  26 

Deo.  26 

Deo.  26 

Deo.  26 

Jan.  8 

Jan.  18 

Jan.  13 

Jan.  13 

Jan.  8 

Jan.  3 

Deo.  11 

Deo.  11 

Deo.  11 

Deo.  26 

Deo.  26 

Oot.  IS 

Oet.  18 

Deo.  5 

Deo.  5 

Deo.  6 

Deo.  80 
Nov., 
Nov., 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


Nov.,       10 

Deo.  16,  10 

Feb.  18,  10 

Feb.  17,  10 

Mar.  2,  10 

Feb.  17,  10 

Feb.  28,  10 

Feb.  26,  10 

Feb.  0,  10 

Feb.  12,  10 


6 


6 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Mar. 

Mar. 

Jan. 

Jan. 

Jan. 

Feb. 

Apr. 

Apr. 

May 

Apr. 

Mar. 

Mar. 

Apr. 

June 

June 

June 

Mar. 

June 


2, 

1018 

11. 

»  1018 

11, 

,  1018 

26, 

,  1018 

26, 

,  1018 

26. 

1018 

26. 

,  1018 

8. 

,  1018 

18. 

1018 

18. 

1018 

18. 

1018 

3. 

1018 

3, 

1018 

11. 

1018 

11. 

1018 

11. 

1018 

26, 

,1018 

26 

.  1018 

10, 

,  1018 

10, 

,  1018 

1. 

,  1018 

1, 

1018 

1. 

,  1018 

1. 

,  1018 

23, 

,  1018 

28, 

,  1018 

15. 

1018 

16. 

1018 

18, 

1018 

17, 

,  1018 

2. 

1018 

17, 

1018 

23, 

1018 

26, 

1018 

0. 

1018 

12. 

1018 

Borst,  Pierce  Company. 
Borst,  Pierce  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Piwoe  Company. 
Borat,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Borst,  Pieroe  Company. 
Eastman,  Frank  B. 
Eastman,  Frank  B. 
Radk>  Brothers  Company. 
Radk>  Brothers  Company. 
Radio  Brothers  Company. 
Radk>  Brothers  Company. 
Bobbins,  Nathan  Company. 
Robbitts,  Nathan  Company. 
Bobbins,  Nathan  Company. 
Borst,  Pieroe  Company. 
Lamsondt  Co. 
Lamsondt  Co. 
Lamsondt  Co. 
Lamsonft  Co. 
Lamsondt  Co. 
Lamsondt  Co. 
Legs.  O.  M.  D.,  Company. 
Legs.  O.  M.  D.,  Company. 
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Table  3.  —  Requests  for  Extension  of  Time  grarded  from  Dec.  1, 1917,  to  Dee.  1, 

1918,  on  Goods  in  Cold  Storage  —  Continued. 


AjsnicuB. 


Weight 
(Pounds). 


PlMedin 
Storace. 


Extonaion 
granted  to - 


Name. 


Capona,    . 

CmMMU,    . 

Capona,    . 

Chiokena, 

Chiekenat 

Chiekena, 

Ghiokena, 

Chiokena, 

Ghiokena, 

Chickena, 

Ghiokena. 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena, 

Ghiokena  (Gxiinea), 

Ghiokena  (Guinea), 

Ghiokena  (Guinea), 

Ghiokena  (Guinea), 

Fowl, 

Fowl. 

Fowl, 

Fowl. 

Fowl. 

Fowl, 

Fowl. 

Fowl, 


740 

Jan.  27. 

3.8ft2 

Jan.  29, 

1.713 

Feb.  2. 

1.571 

Deo.  11. 

1.970 

Deo.  11, 

471 

Deo.  26. 

4.418 

Deo.  11, 

4.418 

Deo.  26. 

2.730 

Deo.  26, 

420 

Jan.  11. 

094 

Jan.  13, 

2.253 

Jan.  13, 

006 

Feb.  15, 

576 

Feb.  15, 

355 

Deo.  29, 

410 

Deo.  29, 

30 

Nov.  10. 

581 

Deo.  2, 

1,028 

Deo.  2, 

840 

Deo.  11. 

440 

Deo.  11. 

886 

Deo.  11. 

2,332 

Deo.  22, 

1,378 

Jan.  2, 

091 

Deo.  2. 

700 

Jan.  10. 

2.843 

Dec.  14. 

654 

Feb.  1, 

688 

Dec.  2. 

1.000 

Deo.  2. 

204 

Deo.  11. 

104 

Deo.  26. 

778 

Jan.  3. 

287 

Jan.  13. 

630 

Nov.  23. 

35 

Nov.  23. 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
10 
19 
19 
19 
10 
10 
10 


ICar. 
Mar. 

June 

Jan. 

Jan. 

Jan. 

Apr. 

Apr. 

Jan. 

Feb. 

Feb. 

May 

Mar. 

Mar. 

Jan. 

Apr. 

Jan. 

Feb. 

Jan. 

Feb. 

Feb. 

Feb. 

Mar. 

Apr. 

Apr. 

Mar. 

Apr. 

Mar. 

Jan. 

Apr. 

Jan. 

Jan. 

Apr. 

Feb. 

Apr. 

Apr. 


1. 

*  191 

1, 

,  191 

2. 

,  191 

11, 

r  191 

11 

>  191 

26, 

,  191 

11 

,  191 

26, 

,  191 

26 

>  191 

3, 

,   191 

13 

>  191 

13 

.  191 

27 

,  191 

27 

.  191 

20 

,  191 

4 

,  191 

10 

>  191 

1 

,  191 

1. 

>  191 

11. 

>  191 

11. 

191 

11, 

191 

22 

>  191 

2 

.  191 

2 

,  191 

1. 

191 

14, 

191 

1 

,  191 

2, 

191 

2 

191 

11. 

191 

26. 

191 

3, 

,  191 

13, 

191 

10. 

191 

10, 

191 

Radto  Brothen  Gompany. 
Radk>  Brothen  Gompany. 
Wileox,  Gharlea  A..  A  Go. 
Botat,  Pieroe  Gompany. 
Borat.  Pieroe  Gompany. 
Borat,  Pieroe  Gompany. 
Borst,  Pieroe  Gompany. 
Borst,  Pieroe  Gompany. 
Borat,  Pieroe  Gompany. 
Borat,  Pieroe  Gompany. 
Bont.  Pieroe  Gompany. 
Borat.  Pieroe  Gompany. 
Brockton  Publio  Market. 
Brockton  Public  Market. 
Gorwin.  G.  R..  Gompany. 
Gorwin,  G.  R.,  Gompany. 
Groker,  Joeeph  B. 
Radk>  Brothen  Gompfmy. 
Radio  Brothen  Gompany. 
Wilcox,  Gharlea  A..  Company. 
Wilcox.  Gharlea  A..  Gompany. 
Wilcox.  Gharlea  A..  Company. 
Wilcox,  Gharlea  A..  Company. 
Wilcox.  Gharlea  A..  Company. 
Batohelder  St  Snyder  Company. 
Dorr.  Arthur  E..  A  Co..  Ine. 
WiloM.  Gharlea  A..  Company. 
Wilcox.  Gharlea  A..  Company. 
Borat.  Pieroe  Company. 
Borat.  Pieroe  Gompany. 
Borat.  Pieroe  Company. 
Borat,  Pieroe  Company. 
Borat.  Pieroe  Gompany. 
Borat,  Pieroe  Company. 
Brockton  Public  Market. 
Brockton  Publio  Market. 
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Table  3.  —  Requests  far  Extension  of  Time  granied  from  Dec,  /,  1917,  to  Dec,  1, 

1918,  on  Goods  in  Cold  Storage  —  Continued. 


Weight 
(Pounds). 


PlMedin 
Storace. 


Extenaion 
granted  to- 


Name. 


Fowl.       .        . 

48 

Gmw*  CTMn, 

1.080 

G60Be»  CTMn,    , 

»76 

Gaese,  green,    . 

3,486 

Poultry.  . 

1.140 

Poohry.   . 

1.143 

Poohry.   . 

697 

Poultry,    . 

ao4 

Potthry,   . 

226 

Poultry,   . 

400 

Poultry,   . 

44 

Poultry,   . 

620 

Turkeya  . 

4,067 

Turkey*,  . 

1,330 

Turkeys,  . 

1.320 

Turkeys,  . 

390 

Turkeys,  . 

784 

Squab,      . 

460 

Deer. 

126 

Rabbits,  . 

8,300 

Beef,  frocen. 

375.000 

Beef  chucks. 

440 

Beef,  Hambun 

>t 

75 

Beef  liven. 

2.648 

Beef  tongues. 

14.668 

Lamb,      . 

66 

Lamb,      . 

100 

Lamb  fores. 

3.142 

Mutton,    . 

120 

Pork. 

35 

SaoMce,  . 

26 

Sweetbrsads, 

45 

Veal        .       . 

100 

Lobster,   . 

100 

Salmon,   . 

13.200 

Smelts,    . 

1.800 

Nov. 

23. 

1916 

Apr. 

10, 

Deo. 

4. 

1916 

Jan. 

4. 

Deo. 

26, 

1916 

Jan. 

26. 

Deo. 

u. 

1916 

Apr. 

4. 

Deo. 

4, 

1916 

Apr. 

1. 

Dec. 

2, 

1916 

Feb. 

1. 

Dec. 

22, 

1916 

Feb. 

I. 

Dec. 

33, 

1916 

Feb. 

I, 

Nov. 

26. 

1916 

Dec. 

28. 

Deo. 

2. 

1916 

Jan. 

■2, 

Deo. 

2. 

1916 

Deo. 

28. 

Nov. 

23. 

1916 

Apr. 

1. 

Dee. 

1916 

Deo. 

30. 

Dec. 

1916 

Jan. 

1, 

Deo. 

1916 

Jan. 

1. 

Deo. 

1916 

Jan. 

1. 

Dec. 

1916 

Jan. 

1. 

Jan. 

8. 

1917 

Mar. 

8. 

Nov. 

12, 

1917 

Jan. 

12. 

Oct. 

22. 

1917 

Deo. 

32. 

Nov. 

23. 

1917 

Feb. 

5. 

Unknown. 

Sept. 

16. 

Aug. 

25. 

Sept. 

16. 

Sept. 

21, 

Oct. 

31. 

July 

1. 

Sept. 

1. 

June 

30, 

Sept. 

16. 

July 

31. 

Aug. 

31. 

Oct. 

23, 

Deo. 

23, 

Juno 

11. 

Sept. 

16, 

July 

27. 

1917 

Sept. 

16. 

Aug. 

21. 

1917 

Sept. 

16. 

Unknown. 

Sept. 

16, 

Aug. 

10, 

1917 

Sept. 

16. 

June 

6, 

1917 

June 

26. 

Jan. 

4. 

1917 

Feb. 

8. 

Nov. 

6. 

1917 

Jan. 

6. 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


Brockton  Public  Market. 

Robbins,  Nathan,  Company. 

Robbins,  Nathan,  Company. 

Robbins,  Nathan,  Company. 

Malateeta,  Joseph. 

Radio  Brothers  Company.' 

Radio  Brothers  Company. 

Radio  Brothers  Company. 

Soracoo,  T.,  ft  Co. 

Soraoco,  T.,  A  Co. 

Soracoo,  T.,  ft  Co. 

Wilfert,  George  H.,  ft  Co. 

Borst,  Pierce  Company. 

Handy,  H.  L.,  Company. 

Handy,  H.  L.,  Company. 

Handy.  H.  L.,  Company. 

Stevens,  Genery,  ft  Sons. 

Wiloox,  Charles  A..  Company. 

Faust,  H.  M. 

Samuel  Holmes,  Inc. 

Burns.  P..  ft  Co.,  Ltd. 

Eastern  Cold  Storage  Company. 

Eastern  Cold  St<Miige  Company. 

Baker  Brokerage  Company. 

Chamberlain  ft  Co. 

Eastern  Cold  Storage  Company. 

Harvard  Provision  Company. 

Dorr,  Arthur  E.,  ft  Co.,  Inc. 

Eastern  Cold  Storage  Company. 

Eastern  Cold  Storage  Company. 

Eastern  Cold  Storage  Company. 

Eastern  Cold  Storage  Company. 

Eastern  Cold  Storage  Company. 

Commonwealth   Ice  and  Cold 

Storage  Company. 
Booth  Fisheries  Ccvnpany. 

Foley,  M.  F.,  Company. 
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Tablb  3. — Requests  for  Extension  0/  Time  granted  from  Dee.  1, 1917,  to  Dee.  1, 

1918,  on  Goods  in  Cold  Storage  —  Concluded. 


AsncLB. 

Weight 
(Pounds). 

Placed  in 
Storage. 

Extension 
granted  to— 

Name. 

Shrimp,    , 
Squid,! 
Squid,!    , 
Squid.!    . 
Squid.! 
Squid.! 

Squid,! 

e 

200 
800 
550 
1.800 
1.176 
1.800 
1.000 

Nov.  19.  1917 
July   21.  1917 
Aug.     2.  1917 
Aug.   10.  1017 
July    10.  1917 
July   20.  1917 
Oct.    30.  1917 

Dec.    19.  1918 
Apr.     1.  1919 
Apr.     1.  1919 
Apr.     1.  1919 
Aug.  30.  1918 
Aug.  80.  1918 
Deo.     1.  1918 

Union  Lobster  Company. 
Atwood  A  Co. 
Atwood  A  Co. 
Atwood  A  Co. 
Mantia,  John. 
Mantia,  John. 
Prevoir,  Frank. 

■ ==! 

!  To  be  used  for  bait. 


Requests  for  Extension  of  Time  not  granted  fro 
Dec,  i,  1918^  on  Goods  in  Cold  Storage. 


Abticlb. 

Weight 
(Pounds). 

Placed  in 
Storage. 

Permission 
to  remove. 

Name. 

Eggs,  canned,  . 

1.320 

Aug. 

4.  1917 

Aug. 

4.  1018 

Poole.  J.  R.,  Company. 

Butter,     . 

• 

183 

July 

5.  1917 

July 

22,  1918 

Doe,  Sullivan  A  Co.,  Ine. 

Butter,     . 

62 

July 

12.  1917 

July 

22.  1918 

Doe,  Sullivan  A  Co..  Inc. 

Butter,     . 

6.820 

June 

27,  1917 

June 

27.  1918 

Ellis.  J.  R.,  A  Sona. 

Butter.     . 

900 

Aug. 

1.  1917 

June 

13.  19181 

Holderness  School. 

Butter,     . 

1.116 

July 

3.  1917 

July 

3.  1918 

KUnk.CarlC. 

Butter,     . 

2,100 

May 

24.  1917 

May 

24.  1918 

Samoset  Chocolate  Company. 

BroileiB,  . 

118 

Deo. 

2.  1916 

Dec. 

8.  1917 

Borst,  Pierce  Company. 

BroileiB,  . 

235 

Dec. 

2.  1916 

Deo. 

8.  1917 

Borst,  Pierce  Company. 

Broilen,  . 

88 

Deo. 

2.  1916 

Deo. 

11.  1917 

Radb  Brothers  Company. 

Broilers.  . 

570 

Jan. 

2.  1917 

Jan. 

11.  1918 

Radio  Brothers  Company. 

Broilers.   . 

317 

Jan. 

2.  1917 

Jan. 

11.  1918 

Radio  Brothers  Company. 

Broilers.   . 

619 

Jan. 

3.  1917 

Jan. 

11.  1918 

Radb  Brothen  Company. 

Broilen,   . 

125 

Jan. 

6.  1917 

Jan. 

11.  1918 

Radio  Brothers  Company. 

Broilers.   . 

284 

Jan. 

9.  1917 

Jan. 

11.  1918 

Radio  Brothers  Company. 

Broilers,   . 

2.215 

Mar. 

26.  1917 

Apr. 

13.  1918 

Skinner.  Qeoige  E..  Company. 

Broilers.   . 

850 

Mar. 

26.  1917 

Apr. 

13.  1918 

Skinner.  George  E..  Company. 

Broilers.   . 

944 

Mar. 

26,  1917 

Apr. 

13.  1918 

Skinner.  Qeosge  E..  Company. 

Broilers.   . 

on 

Mar. 

26.  1917 

Apr. 

13,  1918 

Skinner.  Oeosge  E.,  Company. 

Broilers.   . 

1.629 

Mar. 

26.  1017 

Apr. 

13.  1018 

Skinner,  George  E..  Company. 

!  Request  for  extension  was  made  before  the  year  expired,  as  the  school  year  terminated  in  June,  bat 
the  batter  waa  developing  rancidity  and  was  ordered  out  of  storage. 
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Tablb  4. 


Requests  for  Extension  o/  Time  not  granted  from  Dec.  1,  1917 ,  to 
Dec.  1,  1918,  on  Goods  in  Cold  Storage  —  Concluded. 


Abticlb. 

Weiicht 
(Pounds). 

Placed  in 
Storace. 

Permission 
to  remove. 

Name. 

Cluekena, 

1.176 

Dee. 

26. 

1916 

Dee. 

28.  1917 

BorBt,  Pierce  Company. 

Poultry.   . 

280 

Nov. 

24. 

1916 

Deo. 

8.  1917 

Soraeco.  T..  A  Co. 

Beef  breads,     . 

670 

Mar. 

28. 

1917 

Apr. 

10.  1918 

Dorr.  Arthur  E.,  A  Co..  Inc. 

BeefloiM, 

467 

Apr. 

10. 

1917 

Apr. 

10.  1918 

Sturtevant  A  Haley. 

Mutton,    . 

1,032 

June 

7. 

1917 

June 

28.  1918 

Blackstone  Supply  Company. 

HuttOB,     . 

3.393 

June 

6. 

1917 

June 

28.  1918 

Blaokstone  Supply  Company. 

Mutton,    . 

391 

June 

8, 

1917 

June 

28,  1918 

Blackstone  Supply  Company. 

sweetorcafla. 

72 

Apr. 

13. 

1917 

Apr. 

13.  1918 

Kittredse.  R.  H. 

Veal  aweetbreada,    . 

170 

Apr. 

18. 

1917 

Apr. 

10.  1918 

Barker.  H.  H. 

Jowls, 

8,760 

Mar. 

26. 

1917 

Apr. 

10.  1918 

Skate  fiiM, 

1.202 

May 

29. 

1917 

June 

13.  1918 

Boston  Fish  Pier  Company. 

Sole,         .        .        . 

8.000 

June 

12. 

1917 

June 

26.  1918 

Burns.  John,  Company. 

Table  6.  —  Requests  granted  from  Dec,  1, 1917,  to  Dec.  1, 1918,  for  Permission  to 
remove  Articles  which  had  been  in  Cold  Storage  longer  than  Twelve  Months. 


Abticlb. 

Weight 
(Pounds). 

Placed  in 
Storage. 

Permission 
to  remove. 

Name. 

FfBi,  canned,  , 
EiTB,  canned,  . 
Eoi,  canned,  . 
Butter,     . 

60 

Oct. 
Aug. 
Oct. 
July 

£3. 
28. 

2. 

6. 

1916 
1916 
1916 
1917 

Jan. 
Jan. 
Jan. 
July 

21, 
21. 
21. 
23. 

1918 
1918 
1918 
1918 

Quinoy  Market  Cold  Storage  and 

Warehouse  Company. 
Quinoy  Market  Cold  Storage  and 

Warehouse  Company. 
Quinoy  Market  Cold  Storage  and 

Warehouse  Company. 
Falee.  George  A. 

Butter,     . 

800 

July 

6, 

1917 

July 

23. 

1918 

Fales.  George  A. 

Butter,     . 

186 

July 

19. 

1917 

Aug. 

12. 

1918 

Green  A  Co. 

Butter,     . 

80 

June 

13. 

1917 

Aug. 

1. 

1918 

Smith  Brothers. 

Butter,     . 

80 

June 

6. 

1917 

Aug. 

1. 

1918 

Smith  Brothers. 

Butter,     . 

20 

Aug. 

9, 

1917 

Nov. 

21. 

1918 

Stone.  C.  H. 

Btttterine. 

600 

June 

20. 

1917 

Aug. 

1, 

1918 

Smith  Brothers. 

Bmlers,   . 
Capons,    . 

218 
64 

Dec. 
Jan. 

1. 
22. 

1916 
1917 

Apr. 
Feb. 

16. 
26. 

1918 
1918 

Boston  Terminal   Refrigerating 

Comnany. 
Dorr.  Arthur  E.,  A  Co..  Inc. 

ChieksM, 

320 

Dee. 

1, 

1916 

Dec. 

21. 

1917 

Banks,  A.  P.,  Company. 

Chiokena. 
Chickens, 
Chiekens, 
Chickens, 

172 
62 
66 

176 

Deo. 
Deo. 
Dec. 
Jan. 

6, 
19. 

11. 
25. 

1916 
1916 
1916 
1917 

Apr. 
Apr. 
Apr. 
Feb. 

16. 
16. 
16, 
22. 

1918 
1918 
1918 
1918 

Boston  Terminal  Refrigerating 

Company. 
Boston  Terminal  Refrigerating 

Company. 
Boston  Terminal  Refrigerating 

Company. 
Kirsch,  F.  H. 
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Table  6.  —  Requests  granted  from  Dec,  1, 1917,  to  Dec,  1, 1918,  far  Permission  to 
remove  Articles  whuJi  had  been  in  Cold  Storage  longer  than  Twelve  Months  — 
Concluded. 


AsncLB. 

Weight 
(Pounds). 

Placed  in 
Storate. 

Permission 
to  remove. 

Name. 

Chickens. 

140 

May     0.  1017 

Feb.     6.  1018 

Strong,  Marson  Company. 

Fowl. 
Fowl, 
Fowl. 
Fowl. 

36 
260 
«01 
734 

Deo.     1,  1016 
Deo.     1.1016 
Dec.     4.  1016 
Jan.    25.  1017 

Apr.    16,  1018 
Apr.    16.  1018 
Apr.   16.  1018 
Feb.   28.  1018 

Boston  Terminal  Rafrigeratiiig. 

Company. 
Boston  Terminal  Refricerating 

Company. 
Boston  Terminal   Rafngeratioc 

Company. 
Hutchinson.  W.  K.,  Company. 

Poultry. 

60 

Nov.  22.  1016 

Deo.   14.  1017 

Borst,  Pierce  Company. 

Poultry, 
Poultry. 
Poultry. 

87 

804 

65 

Deo.   16.  1016 
Aug.  20,  1017 

Apr.    16,  1018 
Apr.   16,  1018 
Nov.  21,  1018 

Boston  Tenninal  Refrigerating 

Company. 
Boston  Terminal   Refrigaratiiv 

Company. 
Eastern  Cold  Storage  Company. 

Poultry. 

186 

Dec.     6.  1016 

Dec.     8,  1017 

MoCabe,  M.  J..  Company. 

Turkeys, 
Turkeys. 
Venison,  . 

216 

233 

20 

Deo.     8.  1016 
Deo.  22.  1016 
Nov.  26.  1016 

Apr.    16,  1018 
Apr.   16.  1018 
Feb.   16,  1018 

Boston  Terminal   Refrigerating 

Company. 
Boston  Terminal   Refrigeratii« 

Company. 
Boyden.  Geoige  W. 

Venison,  . 

7» 

- 

Mar.  30.  1018 

Killelea.  P.  H. 

Venison,  . 

7* 

- 

Mar.  30,  1018 

KiUelea,  P.  H. 

Beef  butts.       . 
Beef  butts. 
Beef  less, 
Beef  felns. 

62 
200 
160 
417 

Deo.   12.  1016 
Aug.    4.  1017 
Oct.     6,  1017 
June    8,  1017 

Apr.   16.  1018 
Oct.    20.  1018 
Oct.    20.  1018 
Deo.     2.  1018 

Boston  Terminal   Refiigaratinr 

Company. 
Boston  Terminal   Refrigerating 

Company. 
Boston  Terminal   Refrigerating 

Company. 
Union  Supply  Company. 

Beef  ribs. 

700 

May   22,  1017 

June  13,  1018 

Batohelder  A  Snyder  Company. 

Beef  rolls. 
Oxtails.   .        . 

1.700 
500 

Aug.    4,  1017 
May   21.  1017 

Oct.    20.  1018 
Aug.     2,  1018 

Boston  Terminal  Refrigenting 

Company. 
Goodenough  A  Russell. 

Pork.        .        . 

36 

Sept.    6.  1017 

Sept.  28.  1018 

Harvard  Provision  Company. 

1  Pieces. 


Table  6.  —  Articles  which  had  been  in  Cold  Storage  longer  than  Ttodoe  Months, 
and  on  which  no  Requests  for  Extension  had  been  made  from  Dec,  /,  1917,  to 
Dec.  1,  1918,  ordered  removed. 


Abtiolb. 


Weight 
(Pounds). 


Placed  in 
Storage. 


Directed  to 
remove. 


Name. 


Egg  yolks, 
Butter.     . 


300 
1,080 
1,116 


Aug.  0.  1017 
July  27.  1017 
June  14.  1017 


Aug.  22.  1018 
Sept.  6.  1018 
July    10.  1018 


Goldsmith-Wall-Stookwell  Cooa- 

pany. 
Poole,  J.  R.,  Company. 

Crosby  Brothen  Company. 


•mm 
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Tablb  6.  —  Articles  which  had  been  in  Cold  Storage  longer  than  Twelve  Months, 
and  on  which  no  Requests  for  Extension  had  been  made  from  Dec,  1,  1917,  to 
Dec.  1,  1918,  ordered  removed  —  Continued. 


Weight 
(Pounds). 


Placed  in 
Storage. 


Directed  to 
remove. 


Name. 


BattOT.  . 

Batter.  . 

Battw,  . 

Batter.  . 
BattOT, 

Butter.  . 

Butter.  . 

Butter.  . 

Batter.  . 
Brotlers, 


BroilefB. 


Brotlera.   . 

Chiekene. 

Cfaickene. 

Chiekeiw, 

Chiekeiw. 

ChickeDSt 

Chiekene. 

Chiekene. 

Chiekene, 

Chiekene, 

Chiekene, 


Chiekene  (Ouinee), 

Chiekene  (Ouinee), 

Chiekene, 

Dueka,     . 

Fofirl. 

Fourl, 

Fowl, 


100 

July 

80,  1917 

Aug.  9.  1918 

60 

Oct. 

18.  1916 

July  29.  1918 

160 

Auk. 

31,  1917 

Sept.  21,  1918 

1,600 

Aug. 

17.  1917 

Sept.  30.  1918 

40 

July 

12.  1917 

July'  29.  19f8 

45 

July 

13.  1917 

July  29.  1918 

20 

Aug. 

28.  1917 

Sept.  21.  1918 

30 

Aug. 

3.  1917 

Aug.  15.  1918 

80 

June 

9.  1917 

July  29.  1918 

025 

Dec. 

9.  1916 

Jan.  11.  1918 

248 

Deo. 

23.  1916 

Jan.  10,  1918 

1,430 

Mar. 

2,  1918 

Mar.  29.  1918 

43 

June 

8,  1917 

Aug.  9,  1918 

128 

Deo. 

1,  1916 

Jan.  18.  1918 

88 

Deo. 

2,  1916 

Dec.  11,  1917 

120 

Aug. 

11,  1917 

Nov.  18.  1918 

224 

Deo. 

9,  1916 

Jan.  11.  1918 

3.012 

Dec. 

26,  1916 

Jan.  18.  1918 

110 

Deo. 

26,  1916 

Jan.  18.  1918 

40 

Deo. 

16.  1916 

Jan.  25,  1918 

604 

Deo. 

30,  1916 

Jan.  18.  1918 

820 

Deo. 

16,  1916 

Feb.  20.  1918 

150 

Dec. 

4,  1916 

Feb.  12.  1918 

2M 

Jan. 

11,  1917 

Feb.  12.  1918 

861 

Jan. 

25,  1917 

Feb.  12.  1918 

175 

Deo. 

22,  1916 

Feb.  12.  1918 

50 

Oct. 

1,  1917 

Nov.  18.  1918 

55 

July 

18.  1917 

Oot.  24.  1918 

30 

Aug. 

15,  1917 

Sept.  12,  1918 

180 

Apr. 

30.  1917 

Aug.  9,  1918 

257 

Jan. 

3.  1917 

Jan.  25,  1918 

70 

Nov. 

22.  1916 

Jan.  29.  1918 

38 

May 

18.  1917 

June  13,  1918 

92 

Nov. 

16.  1916 

Deo.  2,  1918 

Curtis  A  Roberts. 

Eastern  Cold  Storage  Company. 

Fairmont  Creamery  Company. 

Green  &  Co. 

Musgrave,  G.  H. 

Plymouth  Crewnery  Company. 

Stone,  C.  H.,  A  Co. 

Tibbette,  NeUie  M. 

Wilfert,  George. 

Armour  A  Co. 

Armour  &  Co. 

Childs,  Sleeper  A  Co.  * 

Eastern  Cold  Storage  Company. 

Kirsoh,  F.  H.,  A  Co. 

Radio  Brothers  Company. 

Wilcox,  C.  A. 

Armour  A  Co. 

Armour  &  Co. 

Armour  A  Co. 

Borst,  Pierce  Company. 

Dorr,  Arthur  E..  A  Co.,  Inc. 

English  Tea  Room. 

Harvard  Club  of  Boston. 

Harvard  Club  of  Boston. 

Harvard  Club  of  Boston. 

Harvard  Club  of  Boston. 

Strong,  Marson  Company. 

Eastern  Cold  Storage  Company. 

Rodman,  B.  W. 

Eastern  Cold  Storage  Company. 

Gunsenheiser,  A.,  A  Co. 

Batohelder  A  Snyder  Company. 

Harvard  Provision  Company. 

Spaulding,  F.  W. 


3 


C 


>  This  lot  had  previously  been  stored  in  another  warehouse. 
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Table  6.  —  Articles  which  had  been  in  Cold  Storage  longer  than  Twelve  Months, 
and  on  which  no  Requests  for  Eodension  had  been  made  from  Dec.  1, 1917 ^  to 
Dec,  ly  1918,  ordered  removed  —  Continued. 


Article. 


Weight 
(Pounds). 


Placed  in 
Storage. 


Poultrj',   . 

Poultry,    . 

Poultry,   . 

Poultry,    . 

Roofiters, 

Squab, 

Turkeys  (boxes). 

Turkeys  (boxes), 

TurkeyiB,  . 

Turkey*,  . 

TurkeyB,  . 

Turkeys  (barrels), 

Turkeys  (barrels), 

Turkey's, 

Game, 

Game, 

Venison, 

Venison, 

Beef, 

Beef  briskets, 

Beef  butts, 

Beef  faces, 

Beef  faces, 

Beef,  Hamburg 

Beef  livers, 

Beef  livers, 

Beef  livers, 

Beef  livers, 

Beef  livers. 

Beef  livers. 

Beef  loins  (bundles) 

Beef  loins. 

Beef  loins. 

Beef  loins, 


397 


63 
35 

4 
4 

600 

402 

3,800 

36 

11 
186 

40 
100 

53 

30 
315 
ISO 

50 
750 
118 
120 
292 
127 
203 
328 
1,474 
290 

14 
891 
240 
460 


Dec. 

7. 

Dec. 

28. 

Dec. 

28, 

Deo. 

29, 

July 

5. 

Sept. 

29, 

Dec. 

8. 

Dec. 

8. 

Dec. 

18, 

Nov. 

28, 

Nov. 

28. 

Jan. 

3, 

July 

3, 

Jan. 

30. 

Jan. 

3. 

Nov. 

1. 

Apr. 

23, 

Jan. 

10, 

Aug. 

4. 

Oct. 

10, 

Oct. 

3, 

July 

10. 

Oct. 

5. 

Sept. 

18. 

Aug. 

31, 

Sept. 

16, 

Sept. 

18, 

Sept. 

18, 

Apr. 

13, 

Apr. 

13, 

July 

12. 

Aug. 

15. 

1916 
1917 
1917 
1916 
1917 
1917 
1916 
1916 
1916 
1916 
1916 
1917 

1917 
1917 
1917 
1917 

1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 


Directed  to 
remove. 


Jan.  11 
Jan.  18 
Jan.  18 
Jan.  16 
Oct.  24 
Nov.  15 
Dec.  13 
Dec.  13 
Dec.  26 
Dec.  8 
Dec.  8 
Dec.  17 
Dec.  17 
Aug.  2 
Feb.  13 
Jan.  25 
Nov.  18 
Jan.  11 
May  23 
Jan.  30 
Sept.  12 
Nov.  18 
Nov.  18 
Aug.  2 
Oct.  24 
Oct.  10 
Oct.  24 
Sept.  28 
Oct.  10 
Oct.  10 
Aug.  1 
Aug.  1 
Oct.  24 
Sept.  12 


1918 
1918 
1918 
1918 
1918 
1918 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 


Name. 


Armour  &  Co. 

Armour  &  Co.^ 

Armour  &  Co.  ^ 

White,  Tucker  Company. 

Pauley,  George. 

Poole.  WUliam  H. 

Bowles,  J.  C. 

Bowles,  J.  C. 

Cooper,  J.  G. 

Cudahy  Packing  Ccmpony. 

Dorr,  Arthur  E.,  4c  Co.,  Inc. 

Flynn'B  Market.  1 

Morgan,  J.  G.,  A  Co.i 

Strong,  Marson  Ccmpany. 

Robinson,  H.  C. 

Savage,  H.  M. 

Day,  C.  8.,  Company. 

Fyfe,  R.  M.  J. 

St.  Botolph  Club. 

Jaoobeon,  S. 

Dempeey,  J.  F. 

Chamberlain  A  Co. 

Thomdike  A  Stolar. 

Blackstone  Supply  Company. 

Clinton  Market  and    Provision 

Company. 
Curtis  &  Roberts. 

Kelley,  J.  J^.  Company. 

Kelley.  J.  J..  Company. 

Pelletier,  G.  J. 

Prince,  C.  M.,  A  Son. 

Keyes  Supply  Company. 

Keyes  Supply  Company. 

Lexington  Trust  Company. 

Union  Supply  Company. 


>  Had  previously  been  stored  in  another  warehouse. 
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Table  6.  —  Articles  which  had  been  in  Cold  Storage  longer  than  Twelve  Months, 
and  on  which  no  Reqtiests  for  Extension  had  been  made  from  Dec.  1,  1917,  to 
Dec.  1,  1918,  ordered  removed  —  Continued. 


Abticub. 

Weight 
(Pounds). 

Placed  in 
Storage. 

Directed  to 
remove. 

Name. 

fieefroUs. 

780 

Aug.     7, 

1917 

Sept.  12,  1918 

Wattendorf.  G.  V. 

Beef  tenderloins, 

391 

Aug.  13, 

1917 

Aug.  26,  1918 

Thorndike  A  Stalar. 

Beef  tenderloine. 

213 

Aug.   13, 

1917 

Aug.  20.  1918 

Thorndike  A  Stoiar. 

Beef  tenderloins. 

20 

Sept.    7, 

1917 

Sept.  28,  1918 

Thorndike  &  Stoiar. 

Beef  tenderloins. 

200 

June    9, 

1917 

Aug.     1,  1918 

Wilkins.  D.  G..  Company. 

Lamb, 

185 

Sept.    5, 

1917 

Sept.  28,  1918 

Blackstone  Supply  Company. 

Lamb, 

453 

Sept.    5, 

1917 

Sept.  28,  1918 

Blackstone  Supply  Company. 

Lamb. 

350 

May   29, 

1917 

July     6,  1918 

Dolan.  W.  J. 

Lamb, 

60 

June    &, 

1917 

Aug.     2,  1918 

Eastern  Cold  Storage  Company. 

Lamb, 

121 

Aug.     7, 

1917 

Oct.    21.  1918 

Eastern  Cold  Storage  Company. 

Lamb, 

84 

June  26, 

1917 

Sept.  18.  1918 

John.  Peter. 

Lamb, 

152 

July     6, 

1917 

Sept.  18,  1918 

Rodman.  B.  W. 

Lamb, 

150 

July     5, 

1917 

Sept.  18,  1918 

Thorndike  &  Stoiar. 

Lamb, 

810 

June    8, 

1917 

Aug.     1.  1918 

Wattendorf.  G.  V. 

Lamb  chops,    . 

50 

Aug.     6, 

1917 

Nov.  18,  1918 

Brown,  C.  E. 

Lamb  chops,    . 

55 

Oct.      1, 

1917 

Nov.  18,  1918 

Strong,  Marson  Company. 

Lamb  form, 

20 

Nov.    6, 

1917 

Nov.  25,  1918 

Johnson,  C. 

Mutton,    . 

133 

Apr.    12, 

1917 

May   23,  1918 

Blackstone  Supply  Company. 

Mntton,    . 

137 

July   24, 

1917 

Aug.  24,  1918 

Eastern  Cold  Storage  Company. 

Mutton  fores,  . 

194 

Nov.  23. 

1916 

Feb.   13,  1918 

Bay  State  Fisheries  Company. 

Mutton  legs,     . 

98 

Aug.  22, 

1917 

Sept.  12.  1918 

Union  Supply  Company. 

Oxtails,    . 

40 

May     2, 

1917 

Aug.     1.  1918 

Strong,  Mareon  Company. 

Ox  tails,   . 

56 

July     5, 

1917 

Oct.    24,  1918 

Sturtevant  &  Haley. 

Piss'  ears  and  feet,  , 

116 

Oct.     4, 

1917 

Nov.  18.  1918 

Huntley,  R.  J. 

Pise'  feet. 

SCO 

Aug.  14, 

1917 

Nov.  29,  1918 

Fay  A  O'Conner. 

Piss'  feet. 

3.000 

July    18 

1917 

Aug.     9,  1918 

Dolan,  Walter  J. 

Pork  (spare  ribs). 

3.000 

Jan.    25, 

1917 

Nov.  25.  1918 

Blackstone  Supply  Company. 

Pork. 

55 

Jan.    16, 

1917 

Feb.   22,  1918 

Rodman,  B.  W. 

Pork  livers.      . 

500 

Aug.  15 

,  1917 

Sept.    7,  1918 

Polan,  Walter  J. 

Pork  k>ins. 

700 

July    12 

,  1917 

Aug.     2,  1918 

Blackstone  Supply  Company. 

Sweetbreads,    . 

12 

Apr.   27, 

1917 

June    5,  1918 

Kittredge,  R.  H. 

Sweetbreads.    . 

20 

Apr.    14 

,  1917 

May   23,  1918 

Thorndike  A  Stoiar. 

Sweetbreads,    . 

30 

Apr.    14 

,  1917 

May   23,  1918 

Thorndike  &  Stoiar. 

Sweetbreads.    . 

30 

Apr.    14 

,  1917 

May   23,  1918 

Thorndike  A  Stoiar. 

Sweetbreads.    . 

42 

Apr.    14 

,  1917 

May   23,  1918 

Thorndike  &  Stoiar. 
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Table  6.  —  Articles  which  had  been  in  Cold  Storage  longer  than  Twelve  Months, 
and  on  which  no  requests  for  Extension  had  been  made  from  Dec.  1,  1917,  to 
Dec.  1, 1918,  ordered  removed  —  Concluded. 


Abtzclb. 

Weight 
(Pounds). 

Placed  in 
Storage. 

Directed  to 
remove. 

Name. 

Veal 

125 

Aug. 

8 

,  1917 

Aug. 

21.  1918 

Armour  A  Co, 

Veal,         .... 

4,188 

Apr. 

11 

.  1917 

May 

23,  1918 

Blackstone  Supply  Company. 

VeaJ 

1,616 

Apr. 

18 

.  1917 

May 

23,  1918 

Blackstone  Supply  Company. 

Veal  livers, 

199 

Oct. 

4 

.  1917 

Oct. 

29.  1918 

Dorr.  Arthur  E.,  &  Co.,  Inc. 

Bones 

188 

Oct. 

21 

,  1917 

Dec. 

2.  1918 

Spinney,  W.  J. 

Crab  claws. 

200 

Nov. 

7 

.  1916 

Jan. 

11.  1918 

Dewildt,  L. 

Crab  claws, 

100 

Nov. 

29 

.  1916 

Jan. 

11.  1918 

Dewildt,  L. 

Halibut,  .... 

900 

June 

2 

,  1917 

June 

13.  1918 

Atlantic  A  Pacific  Fish  Oun- 

Halibut  and  salmon, 

220 

June 

2. 

,  1917 

June 

18,  1918 

pany. 
Atlantic  &  Padfio  Fish  Corn- 

HaUbut 

621 

Nov, 

12, 

,  1917 

Nov. 

22.  1918 

Rush  Fish  Company. 

Herring,  small. 

700 

Nov. 

12 

,  1917 

Nov. 

22.  1918 

Atwood  &  Co. 

Mackerel, 

3.146 

Oct. 

22 

,  1917 

Nov. 

22.  1918 

Bums.  John.  Company. 

Mackerel, 

1,100 

Aug. 

20 

,  1917 

Sept. 

7.  1918 

Prevoir.  Frank. 

Sand  eels. 

660 

Oct. 

V 

,  1917 

Oct. 

24.  1918 

Cefalu,  J. 

Sardine  herring. 

315 

July 

21 

,  1917 

Aug. 

14.  1918 

Atkins,  M. 

Sardine  herring. 

770 

Aug. 

'' 

,  1917 

Aug. 

22.  1918 

Atkins,  M. 

Sardine  herring, 

106 

Sept. 

*i 

,  1917 

Sept. 

80.  1918 

Atkins,  M. 

Rkatefish, 

85 

Aug. 

* 

,  1917 

Aug. 

22.  1918 

Cefalu,  M. 

Skate  wings,     . 

70 

July 

•  i 

1917 

July 

29,  1918 

Cefalu,  M. 

Smelts 

105 

June 

2 

,  1917 

June 

13,  1918 

Atlantic  4c  Pacific  Fish  Com- 

Squid,     .... 

9,200 

S^t. 

29 

,  1917 

Oct. 

24,  1918 

pany. 
Cefalu,  M. 

Squid 

2,360 

Oct. 

3. 

,  1917 

Oct. 

24.  1918 

Cefalu.  M. 

Squid,      .... 

14.600 

Jan. 

8. 

,  1917 

Aug. 

1,  1918 

Gk>be  Fish  Company. 

Steak  polkxk,  . 

845 

Oct. 

8, 

1917 

Oct. 

18,  1918 

Bookheim.  William,  4c  Sons. 

Miscellaneous  fish,  . 

200 

June 

2, 

1917 

June 

13,  1918 

Atlantic  A   Pacific   Fish  Com- 
pany. 
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Inspecting  Slaughtering  Statistics. 

Table  7,  — Nominationa  for  the  Office  of  Inspector  of  Slaughtering ^  March  SI, 

1917,  to  Dec.  1,  1918. 

Number  of  nominations  made  by  local  boards  of  health,                  .  .    482 

Nimiber  of  nominees  approved  by  the  State  Department  of  Health,  470 
Number  of  nominees  disapproved  by  the  State  Department  of 

Health, 8 

Number  of  nominees  upon  which  the   State   Department  of 

Health  took  no  action, 4 


Nominations  made  late  in  the  year,  still  pending, 6 

Cities  and  towns  making  no  nominations, 8 

Of  the  total  number  of  nominations  made,  48  were  new  nominees. 

Of  the  nominees  approved,  7  resigned  and  2  died. 

Of  the  nominees  disapproved,  2  were  reconsidered  and  approved. 

Copies  of  licenses  to  slaughter  granted  by  local  boards  of  health  and 
selectmen  sent  to  this  Department, 332 


Table  8.  —  Summary  of  Report  on  Inspection  of  Staughlering. 


Total  number  of  cam 

Bsasei 

linsT 

wcted, 

•        •        • 

• 

.     100,008 

Cattle, 

20,210 

Calvw, 

78.150  • 

Ho» 

60.828 

DuBflpt            ..... 

2,470 

Goats, 

10 

Total  number  of  carcaMMiB  oondomuMl,  . 

2,240 

Oittle, 

635 

Cahrea, 

1,411 

Hoe^ 

• 

286 

Sheep, 

0 

Total  number  of  cnroaaiico  paaeed,  . 

.     104,458 

KSAaON  FOR  CONDUfNATION. 

Cattle. 

Calves. 

Hoes. 

Sheep. 

Totals. 

Immaturity, 

- 

1,192 

- 

- 

1,102 

Tubereuloaia.    . 

444 

12 

102 

2 

500 

8 

- 

- 

3 

Pneumonia. 

6 

1 

17 

— 

23 

Fkuriey,  . 

8 

- 

- 

- 

3 

Hof  cholera. 

- 

- 

101 

- 

101 

Gastritae.  . 

1 

- 

- 

- 

1 

•       a>  .         J  • 

- 

- 

6 

- 

0 

Enteritis,  . 

1 

- 

2 

- 

3 

Nephritis, 

- 

- 

1 

- 

1 

2 

— 

- 

^ 

2 
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Cattle. 

Calves. 

Hogs. 

Sheep. 

Totals. 

Nodular  diaeose,       .... 

- 

- 

- 

4 

Peritonitis, 

8 

1 

- 

- 

Cirrhosis  of  liver,     . 

— 

- 

2 

- 

Nwffosis  of  liver, 

1 

- 

— 

- 

Icterus,     . 

— 

8 

2 

- 

10 

Diarrhoea, 

- 

16 

- 

- 

10 

Dysentery, 

- 

11 

- 

- 

11 

Abscesses, 

3 

- 

4 

- 

Multiple  abscesses,  . 

- 

- 

1 

- 

Ulcers, 

3 

- 

1 

- 

Abdominal  ulcers,    . 

- 

— 

1 

- 

HemorrhaBD,    . 

1 

- 

- 

- 

Septicemia, 

13 

- 

5 

- 

18 

Pysemia,   . 

1 

- 

- 

- 

Ecsema,    . 

- 

- 

2 

- 

Chloasma, 

- 

- 

3 

- 

Rheumatism,   . 

- 

- 

1 

- 

Dropsy,    . 

— 

- 

3 

- 

Fever, 

1 

- 

- 

- 

Mammiiis, 

2 

- 

^ 

- 

Parturient  apoplexy, 

- 

- 

1 

- 

Parturient  paresis,   . 

1 

- 

3 

- 

Di£Bcult  parturition, 

2 

- 

— 

- 

Stillbirth, 

- 

4 

- 

- 

% 

Advanced  pregnancy. 

3 

- 

- 

- 

Metritis,    . 

2 

- 

- 

- 

Emaciation, 

6 

30 

10 

- 

54 

AniCmia,   . 

1 

- 

- 

- 

Cachexia, 

- 

49 

- 

- 

49 

Sexual  odor,     . 

- 

- 

1 

- 

Poisoning, 

2 

— 

- 

- 

2 

Lacerations, 

- 

8 

- 

- 

8 

Bruises,     . 

9 

17 

1 

- 

27 

Traumata, 

5 

5 

4 

2 

16 

Strangulation,  . 

2 

3 

- 

1 

6 

Improperly  bled, 

- 

- 

1 

- 

1 

Inspector  not  present, 

8 

9 

- 

- 

12 

8 

3« 

10 

- 

54 

Totals, 

• 

• 

535 

1.411 

286 

9 

2,240 

Division  of  Communicable  Diseases. 


John  S.  Hitchcock,  M.D.y  Director. 
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Eepokt  of  Division  of  Communicable  Diseases. 


Changes  in  Organization. 

The  District  Health  Officer,  the  personal  representative  of  the  Com- 
missioner of  Health  in  his  District,  the  convenient  and  authorized  con- 
necting link  between  the  Department  and  local  authorities,  must  of 
necessity  be  a  generalist  in  public  health  matters.  He  not  only  advises 
local  authorities  as  to  general  policies  and  measures  but  be  has  a  mass 
of  detail  to  attend  to  in  the  forty  or  more  cities  and  towns  in  his  Dis- 
trict. The  physical  necessity  of  providing  assistance  for  him  was  ap- 
parent. It  was  finally  decided  that  a  properly  qualified  Nursing 
Assistant  would  be  of  the  most  value.  She  could  relieve  him  of  many 
details  and  would  be  of  especial  value  in  the  many  activities  among 
organizations  of  women  who  could  be  more  effectively  reached  by  a 
trained  public  health  nurse  than  by  a  man,  even  though  he  were  a 
physician.  Accordingly  a  Nursing  Assistant  to  each  of  the  District 
Health  Officers  has  been  appointed. 

These  nurses  had  been  in  office  but  a  very  short  time  when  the 
influenza  outbreak  appeared  and  the  services  they  were  able  to  render 
as  organizers  and  inspectors  in  that  emergency  alone  more  than  justi- 
fied their  appointment.  Because  of  this  outbreak  there  is  nothing  to 
report  on  their  activities  in  the  lines  of  work  originally  planned  for 
them. 

While  the  District  Health  Officer  and  the  Nursing  Assistant  must  be 
generalists,  the  volume  of  material  coming  to  the  office  of  the  Depart- 
ment from  the  active  anti-tuberculosis  efforts  in  this  State  and  from 
the  newly  awakened  anti-venereal  conscience  of  the  military  and  the 
civil  population  made  it  apparent  that  office  specialization  along  these 
lines  was  a  requisite  for  any  measure  of  success.  Accordingly,  two  sub- 
divisions have  been  established,  —  one  for  tuberculosis  and  one  for  the 
venereal  diseases. 

The  Tuberculosis  Subdivision  keeps  a  file  of  all  cases  reported  in  the 
State,  with  a  rather  full  report  on  each  case  collected  from  board  of 
health,  hospital,  dispensary  and  District  Health  Officer  records.  This 
file  is  kept  as  closely  up  to  date  as  possible  and  embodies  the  necessary 
information  regarding  the  20,000  or  more  active  cases  of  tuberculosis, 
their  probable  source  of  infection,  and  the  physical  condition  and 
movements  of  persons  in  dangerous  contact  with  the  case.    The  Chief 
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of  the  Subdivision  and  the  Field  Worker  in' co-operation  with  the  Dis- 
trict Health  Officers  and  Nursing  Assistants  supervise  dispensary  pro- 
cedures, records  and  the  follow-up  work  in  rural  communities. 

The  Subdivision  of  Venereal  Diseases  is  officered  by  a  Chief,  a  male 
and  a  female  Epidemiologist  and  an  Educational  Organizer.  Reports 
of  all  cases  come  here,  careless  or  incorrigible  ones  are  referred  back  to 
their  local  health  boards,  State  Approved  Venereal  Clinics  are  super- 
vised, arsphenamine  is  distributed,  and  lectures  and  educational  ma- 
terial are  provided  and  distributed.  In  co-operation  with  military  and 
civil  organizations  and  with  court  officials,  sources  of  infection  are 
followed  up  and  their  treatment  arranged  for. 

Changes  in  Personnel  and  Assignment. 

Apr.  1.  Dr.  John  S.  Hitchcock  appointed  director  of  the  Division  of  Communi- 
cable Diseases. 
Apr.  1.  Dr.  Stanley  H.  Osborn,  epidemiologist,  entered  the  military  service. 
May  13.  Dr.  Bernard  W.  Carey  of  Fitchburg  appointed  epidemiologist. 
June  1.  Dr.  Merrill  E.  Champion  resigned  as  District  Health  Officer  to  become 

director  of  the  Division  of  Hygiene. 
June  1.  Dr.  Lyman  A.  Jones  reappointed  District  Health  Officer  and  assigned 

to  the  Northeastern  Health  District. 
June  1.  Dr.  Russell  B.  Sprague  of  Brighton  appointed  District  Health  Officer 

and  assigned  to  the  Eastern  Health  District. 
Jime  1.  Dr.  Arthur  A.  Brown,  District  Health  Officer,  transferred  to  the  South 

Midland  Health  District. 
June  1.  Dr.  George  T.  O'Donnell,  District  Health  Officer,  transferred  to  the 

Connecticut  Valley  Health  District. 
June  18.  Mary  F.  Parker  appointed  assistant  bacteriologist  in  the  diagnostic 

laboratory. 
Sept.  1.  Dr.  Adam  S.  MacKnight  resigned  as  District  Health  Officer  to  become 

the  Superintendent  of  the  Bristol  County  Tuberculosis  Hospital. 
Sept.  1.  Dr.  Charles  W.  Milliken  of  Barnstable  appointed  District  Health 

Officer  and  assigned  to  the  Southeastern  Health  District. 
Apr.  23.  Mary  E.  Ayer  appointed  as  nursing  assistant  and  assigned  to  the 

Connecticut  Valley  Health  District. 
May  15.  Cecelia  A.  Lemner  appointed  as  nursing  assistant  and  assigned  to  the 

Eastern  Health  District. 
June  1.  Mary  C.  Hoisington  appointed  as  nursing  assistant  and  ajssigned  to  the 

Berkshire  Health  District. 
Sept.  1.  Mildred  F.  Ashley  appointed  as  nursing  assistant  and  assigned  to  the 

North  Midland  Health  District. 
Sept.  1.  Teresa  V.  Kelley  appointed  as  nursing  assistant  and  assigned  to  the 

Southeastern  Health  District. 
Sept.  1.  Maria  G.  Martin  appointed  as  nursing  assistant  and  assigned  to  the 

Wachusett  Health  District. 
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Sept.  8.  Enuly  M.  Rogers  appointed  as  nursing  assistant  and  assigned  to  the 

Northeastern  Health  District. 
Sept.  15.  Anna  Hartnett  appointed  as  nursing  assistant  and  assigned  to  the 

South  Midland  Health  District. 

Subdivision  of  Tuberndosia. 

Apr.  1.  Miss  Bernice  W.  Billings  transferred  from  the  Trustees  of  Hospitals 

for  Consumptives.    Appointed  chief  of  subdivision  of  tuberculosis. 
Sept.  14.  Miss  Medora  M.  Olmstead  resigned  as  field  worker. 
Sept.  24.  Miss  Amy  P.  Churchill  appointed  as  field  worker. 

Subdivision  of  Venereal  Diseases, 

June  1.  Major  Alec  N.  Thomson,  M.C.,  U.  S.  A.,  detailed  to  act  temporarily 

as  chief  of  subdivision  of  venereal  diseases. 
June  20.  Dr.  Mary  R.  Lakeman  appointed  as  epidemiologist. 
Oct.  1.  Dr.  J.  J.  Carroll  appointed  as  chief  of  the  subdivision  of  venereal  diseases. 
Oct.  1.  Dr.  Lily  O.  Burbank  appointed  as  educational  organizer. 
Epidemiologist  (male)  not  yet  appointed. 

New  Legislation,  Acts  of  1918,  applying  to  this  Division. 

General  Acts,  chapter  58.    To  provide  for  the  physical  examination  of  inmates 

of  penal  institutions.    Approved  March  11,  1918. 
General  Acts,  chapter  96.    Relative  to  reports  and  records  of  venereal  diseases. 

ApiM-oved  March  26,  1918. 
General  Acts,  chapter  111.    Authorizing  registered  physicians  and  surgeons  to 

disclose  information  pertaining  to  venereal  diseases.    Approved  March  27, 

1918. 
General  Acts,  chapter  117.    To  make  uniform  physicians'  certificates  of  exemp- 
tion from  vaccination.    Approved  March  27,  1918. 
General  Acts,  chapter  130.    Relative  to  the  reporting  of  dangerous  diseases 

by  local  boards  of  health  to  the  State  Department  of  Health,  and  its  effect 

on  reimbursement  of  towns  for  expenses.    Approved  April  2,  1918. 
Special  Acts,  chapter  140.    Appropriating  $30,000  for  the  control,  suppression 

and  treatment  of  venereal  diseases.    Approved  April  24,  1918. 
General  Acts,  chapter  237.    Relative  to  dissemination  by  advertisement  of 

information  concerning  certain  diseases,  amending  chapter  386,  Acts  of  1908. 

Approved  May  28, 1918. 

New  Rules  and  Regulations  affecting  this  Division. 

Dec.  18,  1917.  Gonorrhoea  and  syphilis,  in  an  infectious  stage,  were  added 
to  the  list  of  the  diseases  declared  to  be  dangerous  to  the  public  health  within 
the  meaning  of  both  chapter  670,  Acts  of  1913,  and  chapter  213,  Acts  of  1902. 

Apr.  30, 1918.  Contract  between  Hampden  and  Hampshire  counties,  providing 
for  the  care  of  tuberculous  patients  from  Hampden  County  at  the  Hampshire 
County  Sanatorium,  approved. 
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May  Bulletin.    Official  statement  by  the  Commissioner  as  to  persons  and 

institutions  entitled  to  receive  information  concerning  venereal  diseases. 
May  21,  1918.    Additional  venereal  disease  regulation  permitting  immediate 

report  by  name  of  venereal  cases. 
July  8,  1918.    Approval  of  specification  of  time  and  manner  and  form  of  blank 

for  physical  examination  of  prisoners. 
Aug.  9,  1918.    Suggested  regulations  for  control  of  venereal  diseases,  including 

definition  of  ''infectious  stage,"  sent  to  boards  of  health. 
Sept.  30,  1918.    Influenza  was  added  to  the  list  of  diseases  declared  dangerous 

to  the  public  health  under  the  provisions  of  chapter  670,  Acts  of  1913,  and 

amendments. 

In  the  year  1918  one  great  disease  outbreak  so  occupied  lay-people, 
physicians  and  health  officials  that  ordinary  routines  went  to  pieces, 
and  as  a  consequence  the  reporting  of  diseases  dangerous  to  the  public 
health  was  incomplete  and  unsatisfactory  during  the  influenza  epidemic 
months.  As  illustrative,  it  is  hard  to  believe  that  typhoid  fever,  ordi- 
narily at  its  highest  point  of  incidence  in  the  fall  months,  and  occurring 
in  184  cases  in  August  and  261  in  September,  really  dropped  to  97 
cases  in  October  and  48  in  November,  nor  that  true  lobar  pneumonia 
really  did  jump  from  170  cases  in  August  to  3,114  cases  in  September, 
and  3,817  in  October,  and  that  there  were  more  cases  in  September  and 
October  than  in  all  the  rest  of  the  year  combined. 

Our  figures  show,  in  the  eleven  most  prevalent  diseases  which  were 
reportable  during  both  years,  an  increase  in  four  and  a  decrease  in  the 
other  seven.  In  measles,  German  measles  and  whooping  cough  this 
increase  came  through  their  general  widespread  prevalence  during  the 
first  six  months  of  the  year.  Lobar  pneumonia  was  made  reportable 
last  year,  and  its  ordinary  rate  of  incidence  has  not  been  determined. 
The  more  complete  reporting  of  cases  in  the  second  year  would  be 
expected  to  give  us  an  increase,  but  not  eight  times  as  much,  with 
over  half  of  that  increase  bunched  in  two  months.  It  is  clear  that 
much  influenza  broncho-pneumonia  was  reported  as  lobar  pneumonia. 
We  are  fain  to  attribute  the  satisfactory  decreases  in  the  other  common 
diseases,  in  part  at  least,  to  efforts  at  control.  We  have  been  trying  in 
every  way  we  could  conceive  to  awaken  in  the  public  the  sense  of  the 
preventability  of  communicable  disease,  and  to  urge  them  to  apply 
their  common  sense  to  the  problem.  We  feel  that  a  32  per  cent  de- 
crease in  diphtheria,  a  30  per  cent  decrease  in  mumps,  a  24  per  cent 
decrease  in  scarlet  fever,  a  6  per  cent  decrease  in  pulmonary  tubercu- 
losis, and  a  31  per  cent  decrease  in  typhoid  fever,  occurring  in  one  and 
the  same  year,  cannot  all  be  either  fortuitous  or  chargeable  to  careless- 
ness in  reporting  during  six  weeks  of  a  great  influenza  epidemic,  but 
must  be,  at  least  in  part,  due  to  efforts  at  control. 
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The  total  volume  of  cases  reported  during  the  year  was  swelled  to 
unprecedented  size  by  the  145,000  cases  of  influenza  on  our  records. 
This  disease  was  not  made  reportable  until  the  epidemic  was  about 
three  weeks  under  way.  Hence  this  figure  is  no  indication  of  the  real 
prevalence  of  the  disease. 

The  venereal  diseases,  gonorrhoea  and  syphilis,  were  made  reportable 
early  in  the  year.  The  number  reported  does  not  meet  our  belief  as  to 
the  actual  prevalence  of  these  diseases.  We  feel,  however,  that  we 
have  made  an  excellent  start  in  obtaining  some  definite  knowledge  of 
their  prevalence  and  distribution,  and  hope  for  more  complete  results 
in  the  future. 

The  following  table  gives  the  number  of  reported  cases  of  our  most 
prevalent  communicable  diseases  in  their  1918  order  of  incidence,  in 
comparison  with  the  1917  figures:  — 


DlBBABB. 

1917. 

1918. 

Increase. 

Decrease. 

Tnfliwmma, 

146,262 

MeadM 

23,880 

29,216 

6.335 

- 

Lobar  pneumonia,   . 

1,760 

13,374 

11.618 

- 

G«nnan  measles. 

6,890 

0.426 

3,536 

- 

Tubereuloais,  pulmonary. 

8,365 

7,833 

- 

532 

Whooping  oough,     . 

8,877 

7,786 

0,oOo 

- 

Gonarrhcea, 

— 

7,681 

- 

- 

Diphtheria,      . 

10,322 

6,922 

- 

3.400 

Mumps,    .... 

7,126 

4,972 

- 

2.163 

Scarlet  fever,    . 

6.063 

4,490 

- 

1,463 

Chicken  pox,    . 

7,210 

4,117 

- 

3,093 

Syphilis, 

Gh;»hthalmia  neonatorum, 

- 

3,284 

- 

— 

2,326 

1.877 

- 

448 

Typhoid  fever 

1,546 

1,067 

*" 

482 

Distribution  of  Biological  Products  and  Diagnostic  Outfits. 

The  following  gives  the  total  number  of  biological  products  and 
diagnostic  outfits  distributed  by  the  State  Department  of  Health  dur- 
ing the  year  ending  Nov.  30,  1918:  — 


Biological  Products, 
Diphtheria  antitoxin:  — 

12,000  units  (for  the  Boston  City  Hospital), 

12,000  units, 

6,000  units  (for  the  Boston  City  Hospital), 

6,000  units, 

3,000  units, 

2,000  units  (for  the  Boston  City  Hospital), 

2,000  units, 

1,500  units, 

1,000  units, 

750unit8, 


3,502  bottles. 

370  bottles. 

192  bottles. 

5,054  bottles. 

33,480  bottles. 

310  bottles. 

2  bottles. 

2,759  bottles. 

6,931  bottles. 

1,315  bottles. 


190 


STATE  DEPARTMENT  OF  HEALTH.     [Pub.  Doc. 


Smallpox  vaccine :  — 

Capillary  tubes,         .         .         .         ^ 

.  199,079 

Bulk, 

12,300  cubic  centimeters. 

Typhoid  vaccine :  — 

Ampoules,         .         .         .         .         , 

.     10,714 

Bulk, 

14,975  cubic  centimeters. 

Typhoid-paratyphoid  vaccine :  — 

Ampoules, 

.     13,114 

Bulk, 

12,250  cubic  centimeters. 

Paratyphoid  vaccine:  — 

Ampoules,         .  "      . 

1,715 

Bulk,       .         .         . 

50  cubic  centimeters. 

Antimeningitis  serum,  .         .         .         . 

4,867  bottles. 

Silver  nitrate  solution,  .         .         .         . 

.    48,504  ajnpoules. 

Diagnostic 

Outfits. 

Diphtheria  culture  tubes. 

11,563 

Tuberculosis  sputum  bottles. 

*                  ■                  « 

5,192 

Culture  media, 

•                  ■                  < 

130 

Pneumonia  outfits,        .         .         .         . 

•                  •                  • 

748 

Widal  outfits, 

•                  •                  » 

2,163 

Typhoid  culture  outfits. 

•                  •                  • 

565 

Malaria-gonorrhoea  outfits,    . 

.                  «                  ■ 

744 

Diagnostic  Laboratory. 

The  total  number  of  examinations  made  from  Dec.  1,  1917,  to  Dec. 
1,  1918,  was  approximately  18,800. 

This  is  3,000  less  than  the  average  for  the  last  few  years.  The  de- 
crease is  due  to  the  small  number  of  school  cultures  examined  for 
diphtheria,  compared  with  other  years.  Fewer  typhoid  cultures  were 
examined  also. 

There  were  396  specimens  of  feces,  urine  and  blood  examined  for 
typhoid  bacilli,  of  which  36  were  positive;  8  carriers  have  been  located. 

Pneumococcus  type  determinations  have  been  carried  on  throughout 
the  year.  There  have  been  997  specimens  of  sputum  examined,  many 
of  them  in  duplicate  to  compare  different  methods. 

The  results  were  as  follows :  — 


Type  I, 

92 

Type  II,      . 

111 

Type  III,    . 

101 

Type  IV,     . 

379 

Streptococci, 

78 

No  pneumococci 

(mixed  growth),  . 
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The  laboratory  staff  has  taught  20  visitors  various  branches  of  the 
work  during  the  year.  The  time  spent  by  these  pupils  has  varied 
from  two  days  to  eight  weeks,  the  average  being  four  weeks.  A  six 
weeks'  course  of  three  hours  per  day  was  given  to  eight  college  grad- 
uates to  fit  them  for  war  service.  The  colleges  represented  were 
Smith,  Simmons  and  Massachusetts  Institute  of  Technology. 

Report  of  the  Subdivision  of  Tuberculosis  of  the  Division  of 
Communicable  Diseases  for  the  Year  1918. 

During  the  period  from  Dec.  1,  1917,  to  Nov.  30,  1918,  there  were 
7,930  cases  of  pulmonary  tuberculosis  reported  and  768  cases  of  non- 
pulmonary  tuberculosis.  There  were  5,010  deaths  from  pulmonary 
tuberculosis  and  724  deaths  from  non-pulmonary  tuberculosis.  Of  the 
8,698  cases  of  tuberculosis  reported  up  to  Nov.  30,  1918,  about  1,100 
of  these  were  positive  and  suspected  cases  of  tuberculosis  called  to  the 
attention  of  the  Department  during  the  year  by  the  local  exemption 
boards  and  cantonments  in  the  country;  615  of  these  were  positive 
cases  that  in  all  probability  would  not  have  come  to  the  attention  of 
the  Department  through  any  other  source. 

Follow-up  Work. 

An  effort  is  being  made  to  secure  follow-up  work  in  all  cases  of 
tuberculosis,  and  to  keep  on  file  in  the  office  of  the  State  Department 
of  Health  accurate  data  in  regard  to  each  patient.  Up  to  the  present 
time  7,550  histories  of  tuberculosis  patients  have  been  received  from 
nurses  engaged  in  either  full  or  part  time  tuberculosis  nursing. 

Supervision  of  Tuberculosis  Dispensaries, 

The  dispensary  supervisor  has  visited  the  tuberculosis  dispensaries 
in  the  Northeastern  Health  District.  A  detailed  report  on  each  dis- 
pensary has  been  sent  out  to  the  Health  Officer  in  the  district.  This 
supervision  should  result  in  more  complete  and  accurate  records  in  the 
tuberculosis  dispensaries.  It  should  also  eliminate  the  cards  represent- 
ing those  who  have  died,  or  who  have  left  the  State,  from  the  active 
case  files  in  the  office  of  the  State  Health  Department. 

Barnstable  County  Survey, 

A  tuberculosis  survey  of  Barnstable  County  was  made  in  April, 
1918.  This  survey  established  the  fact  that  there  was  a  sufficient 
number  of  tuberculosis  patients  to  fill  the  county  hospital. 
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Cambridge  Survey. 

A  tuberculosis  survey  of  the  city  of  Cambridge  was  commenced 
July  1^  1918.  Due  to  the  lack  of  nursing  assistance  and  to  the  in- 
fluenza epidemic  this  survey  will  not  be  completed  until  January,  1919. 

Influenza  Epidemic. 

During  the  epidemic  the  entire  force  of  the  subdivision  was  engaged 
in  enrolling,  assigning  and  reassigning  nurses  and  nursing  assistants  to 
afflicted  cities  and  towns  in  the  Commonwealth.  Approximately  1,100 
nurses  and  nursing  assistants' were  enrolled.  There  were  1,330  assign- 
ments to  106  cities  and  towns.^ 

Subdivision  of  Venereal  Diseases. 

The  organization  of  the  work  of  this  subdivision  has  '  presented 
peculiar  problems.  Ordinarily  a  new  departure  in  public  health  work 
starts  in  a  small  way  and  develops  slowly,  but  here  the  immense  prob- 
lems of  venereal  diseases  as  such,  and  their  physical,  mental,  moral, 
spiritual,  economic  and  sociological  results  and  ramifications,  were' 
simultaneously  thrust  for  solution  upon  public  officials  by  awakened 
public  knowledge  and  public  demand  for  relief.  The  Department  came 
early  to  the  conclusion  that,  in  its  capacity  of  an  official  public  health 
organization,  it  must  confine  its  activities  to  disease  eradication,  and 
must  leave  the  questions  of  physical,  mental  and  moral  results  to  other 
agencies.  Just  where  to  draw  this  line  in  practice  is  a  difficult  question 
to  settle.  The  prevention  of  a  contagious  disease  usually  involves 
interference  with  the  movements  of  persons  not  actively  but  potentially 
diseased,  and  public  opinion,  while  demanding  protection  from  venereal 
diseases,  is  still  tender  and  hesitating  in  its  treatment  of  the  morally 
guilty  in  order  to  protect  the  sensibilities  of  morally  innocent  sufferers. 
It  is  therefore  difficult  to  discover  and  render  non-infectious  many  of 
the  most  dangerous  sources  of  infection. 

The  Department  has  secured  the  establishment  of  and  is  subsidizing 
with  money  and  with  arsphenamine  twelve  of  the  sixteen  proposed 
venereal  clinics  located  in  centers  throughout  the  State.  Here  expert 
treatment  and  consultation  are  available.  The  four  remaining  clinics 
will  soon  be  established,  as  will  also  a  few  subclinics.  The  attendance 
at  these  clinics  appears  to  be  increasing. 

The  manufacture  of  arsphenamine  is  increasing  in  volume.  The  dis- 
tribution of  doses  has  been  as  follows:  — 

1  The  difFerenoe  between  the  number  enrolled  and  the  number  assigned  is  due  to  the  fact  that  some 
nunes.  on  the  completion  of  their  work  in  one  town,  wore  reassigned  to  another  town. 
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January  to  July, 

650 

July, 

84 

August, 

467 

September, 

445 

October, 

535 

November, 

1,057 

3,238 

During  the  year  the  venereal  diseases  have  been  reported  by  num- 
ber, as  follows:  — 


Gonorrhoea:  — 
Male,  . 
Female, 
Unknown, 

Syphilis:  — 
Male,  . 
Female, 
Unknown, 


5,149 

1,868 

19 


1,767 

1,219 

26 


7,036 


Total, 


3,012 
10,048 


Of  these,  1,182  were  reported  by  name  as  cases  which  were  neglect- 
ing treatment  and  should  have  official  supervision  in  order  to  protect 
others  from  their  disease.  These  were  divided  as  follows:  gonorrhoea, 
826;  syphilis,  356.  These  cases  are  the  type  of  negligent  or  wilful 
persons  who  are  the  most  dangerous  disseminators  of  venereal  disease. 
As  they  are  actually  diseased  they  come  within  our  conception  of  the 
limits  of  our  duty.  Through  our  epidemiologist,  these  cases  are  re- 
ported to  their  local  boards  and  every  assistance  given  in  pursuit  of 
them.    The  record  is  as  follows:  — 


Unable  to  locate  (because  of  false  address  or  leaving  the  State), 

Gonorrhoea,  . 

Syphilis, 
Still  in  process  of  follow-up, 

Gonorrhoea,  . 

Syphilis, 
Returned  to  treatment, 

Gonorrhoea,  . 

Syphilis, 


.  265 

208 

57 

.  338 

247 

91 

.  579 
371 
208 


That  almost  50  per  cent  of  the  wilful  negligent  class  have  been  found 
and  brought  back  to  supervised  treatment  is  remarkable. 
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Inspection  of  Hospitals. 

During  the  year  82  hospitals  were  inspected,  43  of  these  were  general 
and  39  were  special.  In  no  instance  was  any  definitely  unsanitary 
condition  or  practice  found. 

Inspection  of  Lock-ups  and  Houses  of  Detention. 

A  total  of  196  reformatories,  jails,  houses  of  correction,  lock-ups  and 
police  stations  were  inspected.  In  12  of  the  lock-ups  and  police  sta- 
tions conditions  were  found  that  warranted  action  by  the  District 
Health  Officer.  All  of  the  others  were  in  a  satisfactory  sanitary  condi- 
tion. 

Report  of  the  Epidemiologist  for  the  Year  ending  Nov.  30,  1918. 

Actinomycosis.  —  Actinomycosis  was  reported  but  once  during  the 
year.  This  case  occurred  in  the  city  of  Cambridge,  and  was  due,  in  all 
probability,  to  infected  beef. 

Anterior  Poliomyelitis.  —  During  the  year  99  cases,  with  38  deaths, 
were  reported  to  this  office.  The  cases  occurred  sporadically  through- 
out the  State,  and  in  no  instance  showed  any  evidence  of  assuming 
epidemic  proportion. 

No  change  occurred  in  seasonal,  age  or  sex  incidence  from  that  re- 
corded in  other  years. 

Total  cases, 99 

Total  deaths, 38 

Case  rate  per  100,000  population, .2.5 

Death  rate  per  100,000  population, 1.0 

Anthrax.  —  The  total  number  of  anthrax  cases  reported  for  the  year 
was  23,  with  7  deaths.  These  cases  were  scattered  throughout  the 
State,  and  all  but  3  were  infected  by  hides  imported  into  this  country 
from  China  on  consular  certification,  and  therefore  without  disinfec- 
tion. 

The  procedure  formulated  by  the  Department  in  1915  has  been  care- 
fully followed,  and,  with  the  co-operation  of  the  State  Board  of  Labor 
and  Industries,  the  brokers  from  whom  the  hides  were  purchased  have 
been  notified  that  certain  lots  were  infected  with  anthrax.  The 
brokers  in  turn  notified  the  manufacturers  who  received  the  hides  and 
they  disinfected  them. 

Two  cases  occurred  among  wool  workers,  and  one  in  a  boy  who 
worked  in  a  hair-renovating  factory.  As  these  3  cases  were  not  verified 
by  laboratory  test  there  is  some  doubt  as  to  the  correctness  of  diagnosis. 
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Chicken  Pox.  —  A  marked  decrease  in  reported  cases  was  shown  this 
year,  the  total  number  of  cases  being  4417,  with  8  deaths,  as  com- 
pared with  7,210  cases  and  20  deaths  for  1917. 

Public  health  interest  in  chicken  pox  lies  in  the  fact  that  since  every 
now  and  again  smallpox  showing  an  atypical  course  and  form  of 
eruption  closely  simulates  chicken  pox,  there  is  grave  danger  of  con- 
fusing the  two  diseases.  With  the  reporting  of  chicken  pox  we  are  able 
to  note  cases  occurring  in  the  later  age  groups;  or,  if  an  undue  number 
of  deaths  occur,  no  time  is  lost  in  starting  an  investigation  to  differen- 
tiate the  conditions  and  rule  out  smallpox. 

Dog  Bite.  —  Dog  bite  was  officially  reported  in  20  instances.  Upon 
investigation  it  was  found  that  16  dogs  and  1  cow  gave  positive  find- 
ings. 

Residents  of  the  following  cities  and  towns  were  bitten:  Attleboro, 
1;  Barre,  3;  Boston,  3;  Charlton,  1;  Clinton,  1;  Lawrence,  1;  Lowell, 
1;  Methuen,  1;  North  Attleborough,  3;  Taunton  (same  dog),  2;  Ware, 
1;   Worcester,  2. 

In  Plainville  one  person  was  either  bitten  or  licked  by  a  cow  which 
had  received  its  infection  from  a  rabid  dog. 

Lancaster  and  Quincy  each  reported  a  dog  bite,  but  upon  investiga- 
tion by  the  District  Health  Officer  it  was  found  that  no  one  had  been 
infected. 

Dysentery.  —  During  the  year  79  cases  of  dysentery  were  reported 
and  75  deaths.  Many  of  these  cases  were  diagnosed  solely  upon  clini- 
cal findings,  and  some  on  investigation  proved  not  to  be  true  dysen- 
tery, but  rather  an  enteric  disturbance  caused  by  indiscretions  of  diet, 
and  save  in  elderly  people  not  of  serious  import. 

One  investigation  was  made  in  Randolph,  where  a  young  child  died 
and  3  other  members  of  the  family  had  been  ill.  Autopsy  showed  no 
great  pathological  change  save  minute  ulceration  in  rectum.  Bacterio- 
logical examination  proved  the  presence  of  the  Shiga  bacillus. 

In  Milton  4  children  and  their  mother  became  ill  with  symptoms  of 
a  violent  dysenteric  attack,  2  of  the  younger  children  died  and  the  re- 
maining patients  recovered  after  a  somewhat  protracted  illness.  The 
course  of  the  mother's  seizure  became  almost  typical  of  typhoid. 
Laboratory  examinations  were  negative  for  all  the  patients. 

Epidemic  Cerebrospinal  Meningitis.  —  Epidemic  cerebrospinal  menin- 
gitis was  reported  in  378  instances,  an  increase  of  182  cases  over  1917, 
when  196  cases  were  reported;  229  deaths  were  reported  in  1918  as 
compared  with  158  during  1917. 

From  the  case  histories  received  it  is  apparent  that  many  of  the 
cases  were  diagnosed  just  before  the  death  of  the  patient  and  on  clini- 
cal symptoms  alone.     A  study  of  these  histories  showed  that  at  least 
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50  per  cent  of  the  cases  presented  good  grounds  for  doubting   the 
accuracy  of  the  diagnosis. 

Public  health  interest  in  epidemic  cerebrospinal  meningitis  lies  in  the 
fact  that  the  mortality  rate  is  extremely  high,  and  it  possesses  all  the 
features  of  a  communicable  disease.  Its  mode  of  transmission  is  by 
contact  with  either  the  acutely  ill  or  the  healthy  carrier.  Its  diagnosis 
may  be  made  by  bacteriological  examination  for  the  acutely  ill  and  the 
carrier.  The  findings  of  the  diplococcus  intracellrdaris  meningitidis  in 
the  spinal  fluid  or  in  the  nasopharynx  definitely  classifies  the  condition, 
and  the  use  of  the  Flexner  serum  given  intradurally  is  the  only  curative 
agent  known. 

In  view  of  the  fact  that  the  serum  is  harmless,  it  is  most  earnestly 
recommended  that  it  be  administered  at  the  time  the  spinal  puncture 
is  made  for  diagnosis. 

German  Measles.  —  German  measles  was  reported  in  9,426  instances, 
with  8  deaths.  Because  of  the  frequency  with  which  German  measles 
is  confused  with  the  more  serious  eruptive  fevers,  such  as  scarlet 
fever,  the  value  of  reporting  it  to  boards  of  health  is  apparent. 

Leprosy.  —  Three  cases  of  leprosy  were  reported  during  the  year;  2 
cases  were  placed  in  the  Leprosarium  at  Penikese  Island,  and  one,  who 
knew  that  a  neighboring  State  did  not  quarantine  for  this  condition  in 
the  earlier  stages  of  the  disease,  left  the  State  before  he  could  be 
apprehended. 

Lobar  Pneumonia.  —  During  the  year  13,374  cases  of  lobar  pneu- 
monia were  reported.  A  large  number  of  these  cases  were  reported 
during  the  pandemic  of  influenza,  so  that  it  is  fair  to  assume  that 
many  ''influenza-pneumonias"  are  included  in  this  number. 

As  lobar  pneumonia  has  been  reportable  since  May,  1917,  only, 
there  has  not  been  a  sufficient  sequence  of  reported  cases  to  establish 
an  index  which  will  be  of  value. 

Malaria.  —  Our  malaria  problem  is  by  no  means  reflected  by  the 
number  of  cases  reported.  More  liberal  use  of  the  laboratory  will 
surely  show  a  larger  number  of  cases  to  be  reported.  With  so  many 
breeding  places  in  the  State  of  large  numbers  of  the  proper  species  of 
mosquito,  and  an  uncertain  number  of  healthy  carriers  among  both  our 
resident  and  our  floating  population,  this  is  only  to  be  expected. 

Measles.  —  The  warning  goes  forth  yearly  that  measles  is  not  a 
simple  disease  of  childhood,  to  be  contracted  because  "now  is  a  good 
time  to  have  it."  It  has  been  definitely  proven  that  measles,  while  not 
serious  in  itself,  does  by  some  unknown  process  prepare  the  patient  for 
the  invasion  of  an  added  infection  whose  mortality  rate  is  appalling. 

The  predominant  organism  in  this  complication  is  the  streptococcus 
hemolyticus  found  in  many  healthy  carriers.    When  these  carriers  come 
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in  contact  with  those  slightly  ill,  or  recovering  from  measles,  most 
disastrous  consequences  are  liable  to  follow. 

Other  complications,  such  as  pulmonary  tuberculosis  and  otitis  media, 
are  relatively  frequent  in  occurrence  and  dire  in  their  consequences. 

Outbreaks. 

During  the  year  1918  there  have  been  but  39  outbreaks  of  sufficient 
size  to  occasion  the  sending  of  "outbreak"  notices. 

Diphtheria  seemed  to  be  approaching  epidemic  proportion  in  12 
instances,  giving  a  total  of  285  cases  investigated.  The  highest  total 
number  of  cases  in  any  of  these  outbreaks  was  37.  Contact  was  shown 
to  be  the  main  factor  in  each  outbreak. 

Measles.  —  Thirty-three  cities  showed  undue  prevalence  for  measles; 
10,624  cases  were  reported  under  epidemic  conditions.  Boston,  Quincy, 
Beverly,  Haverhill,  Somerville,  Marlborough  and  Springfield  reported 
over  400  cases  each  during  February,  March  and  April. 

Scarlet  Fever,  —  In  9  instances  scarlet  fever  appeared  in  excessive 
numbers.  One  outbreak  totaled  124  cases  and  proved  to  be  trans- 
mitted by  milk.    The  total  number  of  cases  for  these  outbreaks  was  280. 

Typhoid  Fever.  —  Only  in  one  instance  did  typhoid  fever  reach  the 
proportion  of  an  epidemic.  One  city^  with  33  cases,  due  to  milk  in- 
fection, showed  alarming  incidence. 

Influenza  in  Massachusetts, 

Influenza,  with  its  145,262  reported  cases  and  11,100  deaths,  is  the 
outstanding  feature  of  our  work  for  the  year  1918. 

The  explosive  nature  of  the  pandemic,  our  ignorance  as  to  etiology, 
mode  of  transmission  and  excessive  death  rate,  together  with  the 
anxiety  of  the  citizens  of  the  State,  made  the  problem  extremely  diffi- 
cult to  handle. 

Early  in  the  beginning  of  the  outbreak  it  seemed  that  our  only  hope 
to  prevent  the  spread  of  the  infection  was  to  prevent  contact  infection, 
and  this  we  tried  to  do.  Our  results  were  negative;  we  did  not,  and, 
in  fact,  could  not,  stem  the  tide  of  this  overwhelming  invasion  when 
the  foci  of  infection  were  scattered  over  the  State  with  no  means  avail- 
able to  detect  their  presence  unless,  perchance,  they  were  acutely  ill. 

Much  time,  money  and  energy  were  spent  developing  a  vaccine 
which  might  have  prophylactic  value,  and  which  would  lessen  the  inci- 
dence of  the  infection.  No  statistics  have  been  produced  which  prove 
that  this  vaccine  had  any  value. 

The  one  phase  of  our  work  which  furnished  satisfaction  to  us  was 
that  we  were  able  to  furnish  a  sufficient  number  of  physicians  and 
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nurses  to  help  in  the  care  of  those  afflicted.  During  this  period  238 
physicians  and  1,097  nurses  were  sent  out  from  this  office  to  the 
stricken  communities. 

Epidemiology,  —  The  pandemic  of  influenza  appeared  in  Massachu- 
setts during  the  latter  part  of  August,  the  first  known  cases  being 
diagnosed  at  the  Naval  Hospital  in  Chelsea,  as  noted  in  the  United 
States  Public  Health  Service  Report. 

As  influenza  was  not  made  reportable  by  the  State  Department  of 
Health  until  October  4,  its  onset  must  be  estimated  by  the  death  re- 
turns, or  from  the  reports  furnished  voluntarily  by  the  physicians. 
From  these  data  the  onset  and  progress  of  the  disease  in  this  State  was 
in  part  as  follows:  — 


Omsr. 


By 
DeathB. 


By 

Reports. 


Chelsea  (Naval  Hospital), 

Haverhill, 

Boston,      .        .        .        . 

Medford 

Winthrop, .... 
Chelsea  (civilian),     . 
New  Bedford,    . 
Pittofield.  .        .        .        . 
Lowdl,      .        .        .        . 
Arlington, 
Springfield, 
Greenfield, 
North  Adams,  . 


28 
8 


Sept.  12 

Sept.  7 

Sept.  10 

Sept.  11 
Aug. 
Sept 

Sept.  13 

Sept.  14 

Sept.  10 

Sept.  23 

Sept.  22 

Sept.  23 


Aug.  10 

Sept.  8 

Sept.  13 

Sept.  13 

Sept.  13 

Sept.  le 

Sept.  1» 

Sept.  1» 

Sept.  20 

Sept.  21 

Sept.  23 

Sept.  26 

Sept.  30 


Thus  it  appears  that  the  first  cases  in  the  State  were  discovered  in 
the  eastern  section,  and,  following  the  usual  lines  of  travel,  reached  the 
western  cities  and  towns  in  approximately  two  weeks. 

An  interesting  feature  in  the  onset  of  influenza  in  this  State  was  the 
sudden  increase  in  number  of  reported  cases  of  lobar  pneumonia  from 
Camp  Devens.  During  the  month  of  August,  up  to  the  26th,  there 
were  reported  but  12  cases,  while  from  the  26th  to  September  1,  98 
cases  were  reported,  making  a  total  for  the  month  of  110  cases.  This 
sudden  increase  of  lobar  pneumonia  may  possibly  have  been  due  to  an 
unrecognized  infection  of  influenzal  origin. 
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Etiology.  —  The  etiology  of  influenza  is  as  yet  undetermined.  While 
a  majority  of  observers  have  agreed  that  the  pneumococci,  the  strepto- 
cocci, both  hemolytic  and  viridans  strains,  micrococcus  caiarrhalis  and 
influenza  bacillus  are  present  in  the  complications,  none  are  agreed  on 
the  initial  invading  organism.  Some  feel  that  a  diplostreptococcus  is 
the  offending  agent,  while  others  lean  toward  the  theory  of  a  filterable 
virus;  and  so  it  goes  on,  with  no  definite  proof  of  the  actual  agent  yet 
available. 

It  is  of  interest  to  note  that  all  experimental  efforts  to  infect  volun- 
teers have  failed  thus  far. 

The  incidence  of  the  infection  varied  widely  and  for  no  apparent 
reason.  For  instance,  Marlborough,  surrounded  by  cities  and  towns 
almost  overwhelmed  by  the  outbreak,  had  few  cases  and  needed  no 
help.  The  case  rate  must  remain  unknown.  The  disease  was  not  re- 
portable at  the  time  of  the  beginning  of  the  outbreak,  and  the  volume 
of  cases  made  estimates  particularly  unreliable.  Through  information 
from  all  available  sources  the  number  in  Boston  alone  is  put  at  200.- 
000,  and  for  the  whole  State  at  500,000. 

At  Camp  Devens  from  October  2  to  October  29  there  were  231  cases 
of  influenza-pneumonia,  and  of  this  number  127  died,  a  fatality  of  54.9 
per  cent.  Of  the  2,817  cases  at  this  camp,  reported  from  September  4 
to  October  29,  787  died,  or  27.9  per  cent.  The  Naval  Hospital  in 
Chelsea  had  about  the  same  percentages,  save  in  150  cases  treated 
with  the  serum  from  convalescent  influenza-pneumonia  cases,  where 
the  fatality  was  only  4  per  cent. 

The  mortality  rate  for  the  State  varied  widely.  Gloucester,  with  a 
rate  of  9  per  100,000  population,  was  apparently  the  most  severely 
afflicted  city  in  the  State.  The  general  rate  for  the  State  was  given 
by  the  United  States  Public  Health  Service  as  5.4. 

One  striking  feature  was  the  marked  decrease  in  the  fatality  rate  as 
the  pandemic  progressed.  Early  in  the  outbreak  the  reported  mortal- 
ity of  influenza-pneumonia  from  hospitals  was  nearly  60  per  cent. 

Modes  of  Transmission.  —  As  the  etiology  of  influenza  is  not  yet  de- 
termined, the  mode  or  modes  of  transmission  cannot  be  positively 
stated;  but  since  the  disease  attacks  principally  the  respiratory  tract, 
it  seems  very  probable  that  the  infective  micro-organism  or  virus  is 
contained  in  the  secretions  and  discharges  of  this  tract,  and  that  the 
infection  is  spread  mainly  through  these  discharges.  If  this  be  so,  then 
droplet  infection  must  be  considered  as  one  of  the  principal  modes  of 
transmission  of  the  disease.  Likewise  contact,  both  direct  and  indirect, 
will  prove  to  be  another  important  means  of  spread. 

Prevention  and  Control.  —  The  methods  of  prevention  and  control  of 
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influenza,  and  the  efficiency  of  the  measures  generally  adopted  during 
the  epidemic;  the  general  closing  orders;  the  use  of  masks;  the  care  of 
hands;  the  care  of  food  and  utensils;  the  use  of  prophylactic  vaccines;  and 
the  isolation  and  quarantine  of  patients  have  been  widely  discussed. 

From  the  lack  of  knowledge  of  the  etiology,  the  lack  of  knowledge  of 
prophylactic  vaccines,  the  lack  of  knowledge  of  the  exact  modes  of 
transmission,  no  definite  measures  of  control  could  be  formulated  that 
would  be  applicable  to  all  communities,  but  it  did  seem  to  be  the 
general  opinion  that  the  following  measures  were  best  adapted  to  aid 
in  the  control  of  influenza:  — 

1.  Compulsory  reporting  of  cases  of  patients  ill  with  influenza. 

2.  Isolation  of  patient  and  quarantine  if  necessary. 

3.  Disinfection  of  discharges  from  the  nose  and  throat. 

4.  Wearing  of  masks  by  attendants  in  sick  room. 

5.  Care  of  the  hands  of  patients. 

6.  Care  of  food  utensils. 

7.  General  closing  orders,  especially  those  places  where  crowding  was  most 
liable  to  occur. 

8.  Education  and  publicity. 


Cases  and  Deaths,  with  Case  and  Death  Rates,  per  lOOflOO  Papi^UUian  far  All 

Reportable  Diseases  during  the  Year  1918. 


DiSBASB. 


AetipomycowBt         .... 
Anterior  pf^msrelitis.    . 

Anthrax 

Chicken  pox 

Diphtheria, 

Doc  bite, 

Dyaentery, 

Epidemic  oerebroepinal  menincitia, 

German  measles 

GonorrhcDa,^ 

Influenza,* 

Leprosy 

Malaria, 

Measles, 

Mumps 

Ophthalmia, 

Pellagra, 


Caaes. 


Deaths. 


Case  Rate. 


Death  Rate. 


1 

09 

23 

4,117 

6.922 

20 

79 

378 

9,426 

7.681 

145.262 

3 

82 

29.215 

4.972 

1,877 

19 


38 

7 

8 

604 

75 

229 

8 

8 

11.100 

4 

533 

9 

1 

22 


.03 

2.5 

.6 

105.0 

176.5 

.5 

2.0 

9.6 

240.4 

195.9 

3.704.7 

.1 

2.1 

745.1 

126.8 

47.9 

.5 


1.0 

.2 

.2 

15.4 

1.9 

5.8 

.2 

.2 

283.1 

.1 
13.5 
.2 
.03 
.6 


1  Made  reporUble  Feb.  1,  1918. 


t  Made  reportable  Oct.  4, 1918. 
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Cases  and  Deaths^  with  Case  and  Death  Rates,  per  100,000  Paptdation  for  All 
Reportable  Diseases  during  the  Year  1918  —  Concluded. 


s 


Disease. 


Cftfles. 


Deaths. 


Case  Rate. 


Death  Rate. 


Pneuxnonia,  lobar,  . 
Scarlet  fever,    . 
Septic  sore  throat.   . 
Syphilis,^ 
Smallpox, 

Tetaniia 

Trachoma, 
Triehinoais, 

Tubereuloais,  pulmonary, 
Tabcreuloais,  other  forms. 
Typhoid  ferer, 
Typhus  ferer. 
Whooping  cough,     . 


13,374 

4,490 

107 

3,284 

27 

27 

103 

16 

7,833 

747 

1,067 

2 

7,766 


9,787 

77 

25 

261 

32 


6,106 

786 

160 

1 

710 


341.1 

114.6 

2.7 

83.8 

.7 

.7 

2.6 

.4 

200.0 

19.1 

27.2 

.06 

198.0 


240.6 

2.0 

.6 

6.7 

.8 


130.2 

20.0 

4.1 

.03 

18.3 


1  Hade  reportable  Feb.  1,  1918. 
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Index  to  Line  Numbers  in  the  Table  of  Cases  and  Deaths  from  Diseases  Dangerous 

to  the  PiMic  Health,  1918. 


Abington, 

.     113 

Cheshire, 

.     237 

Granville, 

.     303 

Acton,  . 

.     106 

Chester, 

.     262 

Great  Barringtoi 

1.  .         .94 

Aooohnet, 

.     169 

Chesterfield,  . 

.     317 

Greenfield,     . 

56 

Adams, 

69 

Chicopee, 

31 

Greenwich,    . 

.     334 

AcAWBin« 

.     120 

Chilmark, 

.     362 

Groton, 

.     186 

Alford. 

.     865 

Clarksburg,   . 

.     282 

Groveland,    . 

.     185 

Amesbury,     . 

86 

Clinton, 

60 

Amhfant, 

.     112 

Cohaaset, 

.     161 

Hadley. 

.     153 

Andorer, 

82 

Colrain, 

.212 

Halifax, 

.     309 

47 

Concord, 

98 

Hamilton, 

.     209 

.     208 

Conway, 

.     270 

Hampden, 

.     310 

Aflhby. 

.     292 

rhimmingftAn, 

.     311 

Hancock, 

.     321 

A«I»IUM, 

.     283 

Hanover, 

.     164 

Aflhland, 

.     198 

Dalton, 

.     136 

Hanson, 

.     222 

Atliol,  . 

69 

Dana,  . 

.     808 

Hardwick, 

.     144 

Attleboro.      . 

40 

Danvers, 

64 

Harvard, 

.     276 

Auburn, 

.     188 

Dartmouth,  . 

.     108 

Harwich, 

.     192 

Atob,   . 

.     191 

Dedbam, 

66 

Hatfield, 

.     156 

Ayer.    . 

.     172 

Deerfield, 

.     154 

HaverhiU,      . 

.       18 

Dennis, 

.     221 

Hawley, 

.     333 

BMnrtaUe,    . 

.     121 

Dighton, 

.174 

Heath, 

.     336 

Bane.  . 

.     139 

Douglas, 

.     194 

Hingham, 

.     116 

BeeiEet, 

.     286 

Doyer, 

.     278 

Hinsdale, 

.     259 

Bedford. 

.     244 

Draeut, 

.     131 

Holbrook, 

.     157 

Belehortown, 

.     201 

Dudley. 

.     129 

HoMen, 

.     173 

BeDioi^iam,  . 

.     198 

Dunstable,     , 

.     343 

Holland, 

.     861 

Belmont, 

.       76 

Duzbury, 

.     200 

Holliston,       . 

.     167 

Berkley, 

.     287 

Holyoke, 

17 

Berlin,  . 

.     298 

East  Bridgew 

ater,  .         .     187 

Hopedale, 

.     159 

Bernardston, 

.     800 

East  Longmei 

sdow,               196 

Hopkinton,    . 

.     184 

Beverly, 

34 

.     320 

Hubbardston, 

.     280 

BaUeriea, 

.     146 

Easthampton 

68 

Hudson, 

99 

Blaekatone,    . 

.     142 

Easton, 

.     124 

Hull.     . 

.     187 

Blandford,     . 

.     319 

.     261 

Huntington,  . 

.     256 

Bolton, 

.     804 

Egremont, 

.     316 

Boston, 

3 

Enfield, 

.     805 

^              •    « 

Bourne, 

.     170 

Erving, 

.     273 

Ipswich, 

100 

Boiborouch, 

.     344 

Essex,  . 

.     230 

Bosford, 

.     306 

Everett, 

.       27 

Kingston, 

.     176 

Boybton, 

.     299 

.       72 

Fairhaven, 

95 

Lakeville,      . 

.     229 

.     296 

Fall  River, 

7 

Lancaster,      . 

.     177 

Bridcewater. 

.       70 

Falmouth, 

.     130 

Lanesborough, 

.     274 

Brimfield,      . 

.     286 

Fitchburg, 

26 

Lawrence, 

14 

Broekton, 

16 

Florida, 

.     829 

j-iCe, 

.     127 

Brookfield,     . 

.     208 

Fozborough, 

.     143 

Leicester, 

.     148 

Brodkline, 

29 

Framingham, 

43 

Lenox,  . 

.     149 

Buekland,      . 

.     234 

Franklin, 

.       97 

Leominster,   . 

44 

Burlington,    . 

.     297 

Freetown, 

.     220 

Leverett, 
Lexington,     . 

.     801 
.     109 

.       10 

Oardner, 

.       46 

Leyden, 

.     339 

Canton, 

.     106 

Gay  Head, 

.     359 

Lincoln, 

.     254 

Carlisle, 

.     328 

Georgetown, 

.     197 

Littleton, 

.     268 

Carver, 

.     227 

Gill,      . 

.     291 

Longmeadow, 

.     218 

Gharlemont,  . 

.    290 

Gloucester, 

.       36 

Lowell. 

.       11 

Charlton, 

.     189 

Goshen, 

.     850 

Ludlow, 

93 

.     226 

Gosnold, 

.     362 

Lunenburg,    . 

.     224 

Chehnsfofd,  . 

.     119 

Grafton, 

.     101 

Lynn,   . 

13 

dMbea, 

20 

Granby, 

.     296 

Lynnfield,      . 

.     267 
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Index  to  Line  Numbers  in  the  TaUe  of  Cases  and  Deaths  from  Diseases  Dangerotu 

to  the  PvMie  HeaWi,  1918  —  Continued. 


Maiden, 

10 

Orange, 

Manchester,  . 

.     152 

Orleans, 

Mansfield, 

.     106 

Otis,     . 

Marblehead, 

84 

Oxford, 

Marion, 

.     240 

Marlborough, 

49 

Palmer, 

Marahfield,    . 

.     228 

Paxton, 

Mashpee, 

.     356 

Peabody, 

Mattapoisett, 

.     247 

Pelham, 

Maynard, 

96 

Pembroke,     . 

Medfield,       . 

.     140 

Pepperell, 

Medford, 

.       30 

Peru,    . 

Medway, 

.     160 

Petersham,    . 

Melroee, 

.       45 

Phillipston,    . 

Mendon, 

.     289 

Pittsfield,       . 

Merrimac,      . 

.     202 

Phunfield.      . 

Methuen, 

60 

Plainville,      . 

Middleborough, 

80 

Plymouth,     . 

Middlefield,  . 

.     349 

Plympton,     . 

Middleton,     . 

.     250 

Prescott, 

Milford, 

55 

Princeton, 

Millbury, 

.     114 

Provincetown, 

MillvUIe, 

.     204 

Millia,  . 

.     242 

Quancy, 

Milton, 

79 

Monroe, 

.     346 

Randolph,     . 

Monaon, 

.     122 

Raynham, 

Montague,     . 

81 

Reading, 

Monterey, 

.     342 

Rehoboth,     . 

Montgomery, 

.     357 

Revere, 

Mount  Washinfftoi] 

1,             364 

Richmond,     . 

Nantucket,    . 

.     239 
.     151 

Rochester,     . 
Rockland, 

Natick, 

66 

Rockport, 

Needham, 
New  Aahford, 

88 
.     863 

Rowe,  . 
Rowley, 

New  Bedford, 

8 

Royalston,     . 

Russell, 

Rutland, 

New  Braintree, 

.     330 

New  Marlborough, 

.     288 

New  Salem,  . 

.     315 

Salem,  . 
Salisbury, 
Sandisfield,    . 

Newbury, 
Newbursrport, 

.     232 
51 

Newton, 
Norfolk, 

.       23 
.     243 

Sandwich, 

North  Adams, 

.       38 

Sai«us, 

Savoy,  . 

Scituate, 

Seekonk, 

Sharon, 

Sheffield. 

Shelburne,     . 

Sherborn. 

Shirley, 

North  Andover, 

.     104 

North  Attleborougl 

I,       .       78 

North  Brookfield,  . 

.     165 

North  Reading, 
Northampton, 
Northborough, 
Northbridge, 

.     245 

37 

.     217 

.       77 

Northfield,     . 

.     214 

Norton, 
Norwell, 

.     180 
.     231 

Shrewsbury,  . 
Shutesbury,  . 

Norwood, 

62 

Somerset, 
Somerville,    . 

Oak  Bluffs,    . 

.     258 

South  Hadley, 

Oakham, 

.     324 

Southampton, 

117 

South)[x>rough, 

269 

Southbridge. 

335 

Southwick,    . 

145 

Spencer, 

Springfield,    . 

73 

Sterling, 

326 

Stockbridge,  . 

39 

Stoneham,     . 

323 

Stoughton,     . 

260 

Stow.    . 

163 

Sturbridge,    . 

360 

Sudbury, 

307 

Sunderland,  . 

338 

Sutton. 

24 

Swampscott, 

340 

Swansea. 

249 

58 

Taunton, 

314 

Templeton,    . 

353 

Tewksbury.  . 

302 

Tisbury, 

134 

Tolland, 

Topsfield, 

22 

Townsend,     . 

Truro,  . 

125 

Tyngsborough, 

216 

Tsnringham,  . 

89 

188 

Upton, 

33 

Uzbridge,      . 

325 

271 

'VfTakefield,     . 

91 

Wales,  . 

128 

Walpole, 

337 

Waltham,      . 

238 

Ware,   . 

293 

Wareham. 

272 

Warren, 

207 

Warwick, 

Washington, 

25 

Watertown,   . 

223 

Wayland, 

318 

Webster, 

256 

Wellesley, 

67 

Wellfleet, 

322 

Wendell, 

171 

Wenham. 

158 

West  Boylston, 

181 

West  Bridgewater. 

211 

West  Brookfield. 

241 

West  Newbury, 

215 

West  Springfield. 

190 

West  Stockbridge, 

150 

West  Tisbury, 

348 

Westborough, 

141 

Westfield,      . 

15 

Westford, 

118 

Westhampton. 

284 

Westminster, 

206 

52 

233 

115 

9 

246 

213 

85 

90 

277 

253 

266 

248 

75 

83 

162 

28 
133 
102 
252 
858 
275 
219 
312 
281 
351 

205 
128 

57 
345 
110 

32 

76 
111 
132 
327 
354 

42 
210 

61 

92 
294 
347 
279 
257 
155 
265 
235 

63 
264 
331 
103 

41 
168 
332 
225 
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Index  to  Line  Numbers  in  the  Table  of  Cases  and  Deaths  from  Diseases  Dangerous 

to  the  Putiie  Health,  1918  —  Concluded. 


Weston, 

.     183 

WillHLinahiimr, 

199 

Wobum. 

Westport, 

.     147 

Wiiliamstown, 

.     135 

Worcester,     . 

Westwood, 

.     236 

Wilmington,  . 

.     179 

Worthington, 

Weymouth, 

63 

Winchendon, 

.     107 

Wfaately, 

263 

Winchester,  . 

71 

Whitman, 

87 

Windaor, 

341 

WilbnUmm,   . 

178 

Winthrop, 

64 

Yarmouth,     . 

48 

6 

313 

166 
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1 
2 

1 

2 

1 

tt 
3 

2 
1 

1 

3 

2 
5 
1 
1 
1 
2 
6 
3 
1 
56 

1 

1 
2 

1 

1 

1 
1 

1 
2 

1 
1 
2 

1 
1 

4 
1 

1 
2 

2 

1 

1 

1 
4 

1 
1 

2 

1 
1 

1 

1 

1 

1 
1 

2 

1 

2 

1 
12 

1 

1 

1 
2 

1 
1 
1 

1 

3 

1 

1 
1 

1 

1 

1 
4 
5 

2 
3 

3 
5 

6 

1 

1 

1 
1 

1 

9 
2 

4 
6 

6 

7 
3 

1 
2 

1 

1 

2 

2 

1 

1 

1 

1 

8 

1 

4 
1 

1 
2 

1 

1 

2 

3 

4 

2 

1 

1 
1 

• 

1 
1 

1 

1 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

236 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

24» 

250 

251 

252: 

253- 

254: 

255- 

259 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 
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Cases  and  Deaths  from  Diseases  Dangervus 


Cmss  AMD  Towns 

OBOUPBD  IN  OrDEB  OF 

Population. 

Pbpu- 
lation 

esti- 
mated 

as  of 
Julyl, 

1918. 

Chicken 
Pox. 

91h 

Ep. 
Cere- 
bro- 
spinal 
Menin- 
gitis. 

f 

Diph- 
theria. 

ItB 

Ger- 
man 
Mear 

sles. 

T/>bar 
Pneu- 
monia. 

Measles. 

m 

1 

I 

• 

.a 

1 

1 

1 

• 

J 

• 

• 

• 

1 

J 

• 

1 

• 

• 

1 

287 
288 
289 
290 
291 
292 
298 
294 
296 
296 
297 
298 
299 
300 
301 
302 
303 
304 
306 
806 
807 
308 
309 
310 
311 
812 
813 
314 
316 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
835 
336 
337 
338 
839 
310 
341 
342 
343 
344 
345 
346 
347 
348 
349 

Berkley, 

New  Marlborougl 

Mendon, 

Charlemont, 

Gill.     .        . 

Ashbv, 

Royalston,  . 

Weimeet,      . 

Brewster, 

Granby, 

Burlington, 

Berlin, 

Boylston,     . 

Bemardston, 

Leverett, 

Princeton,    . 

Granville,    . 

Bolton. 

Enfield. 

Boxfora, 

Petersham,  . 

Dana,  . 

Halifax, 

Hampden,   . 

Cummington, 

Truro,  . 

Worthington, 

Plympton,   . 

New  Salem, 

Egremont,    . 

Chesterfield, 

Sandisfiold,  . 

Hlandford,   . 

Eastham,     . 

Hancock, 

Savoy, 

Pelham, 

Oakham, 

Richmond,  . 

Paxton, 

Warwick,      . 

Carlisle, 

Florida, 

New  Brain  tree,    . 

West  Tisbury,      . 

Westhampton, 

Hawleyj       . 

Greenwich,  . 

Otis,     . 

Heath, 

Rowe,  . 

PhUlipeton, 

I-«yden. 

Plainfield,    . 

Windsor, 

Monterey,    . 

Dunstable,  . 

Boxborough, 

Wales,  . 

Monroe. 

Wendell.       . 

Shuteabury, 

Middlefield, 

1. 

976 
969 
968 
961 
967 
945 
907 
881 
880 
870 
864 
838 
828 
822 
811 
788 
787 
771 
762 
711 
708 
696 
695 
686 
676 
669 
660 
624 
616 
696 
676 
563 
562 
562 
546 
538 
619 
511 
509 
606 
477 
451 
447 
446 
444 
434 
430 
410 
410 
406 
404 
367 
357 
356 
350 
839 
333 
332 
331 
328 
315 
308 
306 

2 

2 
3 

5 

1 

7 

1 
6 

1 

- 

1 
16 

1 

1 

1 

1 
I 

1 
3 

1 

8 

1 
2 

1 

105 
2 
6 

1 

3 
1 

1 
8 

1 

8 

1 
2 

2 

1 

- 

2 
4 

6 

2 

4 
1 
2 
2 

1 
2 

1 

2 

2 

1 
2 

1 

1 

1 

2 
3 

1 

2 

1 

1 
S 
1 
S 

s 
1 

s 

4 
% 
1 
1 
% 
Z 

1 
% 

2 
3 

1 
1 
1 
1 
1 
8 

2 

1 

1 
2 

2 

1 

8 
3 

2 

9 

1 

12 

7 
8 

1 
1 

2 

8 
18 

18 
1 

4 
1 
8 

2 
6 

1 

1 

1 

1 
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190 

Mumps. 

Oph- 
thalmia 
Neona- 
torum. 

1 

Scarlet 
Fever. 

28-22 

Tuber- 
culosis, 
Pulmo- 
nary. 

Tuber- 
culosis, 
Other 
Forms. 

1 

Ty- 
phoid 
Fever. 

8 

Whoop- 
ing 
Cough. 

IM 

fieptio 

Sore 

Throat. 

7fiA 

Tra- 
cho- 
ma. 

S8G 

Gonor- 
rhoea. 

S7 

1 

• 

90 

■s 

1 

• 

• 

• 

• 

1 

■ 

1 

■ 

J 

1 

• 

1 

1 

1 

1 

• 

• 

■ 

• 

1 
1 

■ 

1 

■ 

■ 

1 

• 

i 
i 

3 
1 
1 

2 

4 
2 

i 

- 

2 

I 

- 

2 

31 

1 

8 

1 

6 
4 

5 

3 

1 
1 

1 

7 

~ 

1 

1 

1 

- 

2 

1 

3 

1 

1 
1 

2 

1 

1 
2 

S 

1 
2 

1 
1 

1 

2 

1 

1 

1 

I 
1 

6 

1 

1 

2 
3 

7 

1 

2 

1 

- 

- 

1 

1 

1 

2 

1 

- 

1 

— 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
296 
299 
300 
301 
302 
303 
304 
305 
300 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
388 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
844 
345 
346 
347 
348 
349 
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O 

o 
a 


360 
351 
362 
353 
364 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 

366 

366 


CmxB  AND  Towns 

ORODTSD  IN  OrDBR  OF 
POPUIATION. 


Goehen, 

Tvringham, 

Cnilxnark, 

Preecott, 

WaBhington, 

Alford. 

Mashpee, 

Montcomery, 

Tolland, 

Gay  Head, 

Peru,    . 

Holland, 

Goanold, 

New  Aahford, 

Mount  Waahincton, 

Camp  Detenb,   . 

Stats  Intibmabt, 


Pbpu- 
lation 

esti- 
mated 

asctf 
July  1, 

1918. 


295 
293 
292 
286 
274 
268 
260 
239 
212 
184 
169 
168 
158 
92 
85 


Cases  and  Deaths  from  Diseases  Dangerous 


ItA 


Chicken 
P6X. 


O 


UA 

Ep. 
Cere- 
bro- 
spinal 
Menin- 
gitis. 


I 


9 
44 


26 


Diph- 
theria. 


O 


I 


ItB 

Ger- 
man 
Mear 
ales. 


24 
18 


84 


Lobar 
Pneu- 
monia. 


2 
2 


\2SSi 
12 


1 

2 
1 


18 


I 


i 


1 

16 


1 

907 

82 


6 

If 


In  addition  to  the  above  there 
occurred  1  case  of  actinomy- 


cosis:— 
Attleboro,  . 


99  cases  of  anterior  poliomye- 
litis, with  38  deaths:  — 
Barre,  . 
Belmont, 
Beverly, 
Boston, 
Braintree, 
Brockton, 
Cambridge, 
Chelsea, 
Cohaaset, 
Dedham, 
Dracut, 
Easthampton, 
Everett, 
Fairhaven, 
Fall  River, 
Framingham, 
Hadley, 
Halifax, 
Haverhill,  . 
Holyoke,     . 
Hopedale.  . 
Lowell, 
Maiden, 
Marlborough, 
Medford, 
Mendon, 
Methuen,    . 
Milford,       . 
New  Bedford, 
Newton, 
Northampton, 
Quincy, 


3 
1 
1 
2 
11 
1 
8 
1 


Cases.    Deaths. 


1 
1 
1 

14 
1 
1 
6 
1 
1 
2 
1 
1 
1 
1 
2 
3 
1 
1 
2 
5 
2 
8 
1 


1 
1 

4 
1 
1 


Revere, 2 

Shirley 1 

Somerville,         ....  3 

Springfield,         ....  4 

Sterling, 1 

Sutton, 

Taunton, 1 

Tewksbury,        .        .        .        .  - 
Tewksbury  State  Infirmary,     . 

Topsfieki, 1 

Ware. 1 

Warren 1 

Welleeley, 

Whately 1 

Whitman, 1 

Winthrop 1 

Worcester, 1 

28  cases  of  anthrax,  with  7 
deaths:  — 

Athol, 

Camp  Devens,  ....  1 

Bolton 1 

Boston 3 

Brockton, 1 

Chicopee, 1 

HaverldU, 2 

Lawrence 1 

LoweU 2 

Lynn, 1 

Methuen, 1 

Peabo{iy 1 

guincy, 

ilem, 1 

Springfield,         .        .        .        .  - 

Winchendon,      ....  3 

Winchester,        ....  1 

Woburn 3 


DeatlM. 
1 


1 
1 
1 


1 
1 
1 


1 
1 

1 

1 


No.  34.]    DIVISION  OF  COMMUNICABLE  DISEASES. 


219 


to  the  Pvblic  Health,  1918  — 

Concluded 

» 

ISO 

MA 

OplH 
fchiUmifl 

T 

Scarlet 
FcYer. 

28-28 

Tuber- 
culosis, 
Pulmo- 
nary. 

88-86 

Tuber- 
culosis, 
Other 
Forms. 

1 

Ty- 
phoid 
Fever. 

8 

Whoop- 
ing 
Couch. 

100 

Septic 

Sore 

Throat. 

78A 

Trar 
cho- 
ma. 

880 

Gonor- 
rhoea. 

87 

Syph- 
ihs. 

MUDpt. 

Neona- 
torum. 

• 

i 

J 

1 

J 

• 

1 

• 

1 

• 

J 

• 

• 

• 

1 

1 

• 

1 

■ 

1 

■ 

• 

1 

• 

1 

• 

■ 

.a 

1 

4 
'i" 

1011 

1 

8 

- 

1 
45 

1 

1 
146 

8 
288 

16 

2 
U 

5 
2 

- 

3 

- 

- 

- 

•M 

- 

1 

506 
108 

~ 

406 
46 

-  350 

-  361 

-  362 

-  353 

-  354 

-  356 

-  356 

-  357 

-  358 

-  359 

-  360 

-  361 

-  362 

-  363 

-  364 

8  365 

28  366 

20  eases  of  dog  bite  (requiring 
antirabio  treatment).  On 
final  investifation  it  was 
found  that  in  only  three 
was  Pasteur  treatment 


Attleboro, 


Boston, 

Charleton, 

Clittton, 


Lowell, 
Methuen.    . 
North  Attleborough, 
Taunton,    . 
Ware,  . 
Woresster,  . 


79  esses  of  dysentery,  with  75 
deaths:  — 
Adams, 
Amesbury, 
Andover, 
AtUeboro,  . 
Beverly, 
Bemardston, 
Bbokstone, 
Boston, 
Bridgewater, 
Cambridge, 


Chieopee, 


Dartmouth, 
Dedham,    . 
Draeut, 
Essthampton, 


Cases.  Deaths. 
1 
8 
3 
1 
1 
1 
1 
1 
3 
2 
1 
2 


1 
1 
1 

11 
1 


1 
6 


FaU  River, 

Gardner. 

Greenfield, 

Hamilton,  . 

HavwhiU,  . 

Hobroke,     . 

Ipswich, 

lAwrence,  . 

Leominster, 

Lowell, 

Maiden, 

Medfield,    . 

Medway,     . 

Melrose, 

Middleborough, 

Milford,      . 

Montagiie.  . 

New  Bedford, 

Newburyport, 

North  Adams, 

Northampton, 

Pelham, 

Princeton, 

Rowley, 

Salem, 

Scituate, 

Shirley, 

Somerville, 

Springfield, 

Sutton, 

Swampscott, 

Taunton,    . 

Wakefield,  . 

Waltham,    . 

Wellesley,    . 

Whitman,   . 

Woburn, 

Worcester,  . 


Cases.    Deaths. 


2 
1 


2 
1 


7 
2 


3 
1 
2 


7 

4 

8 
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8  caMB  of  leproey:  — 

Cases. 

Deaths. 

Boeton,       .... 

3 

- 

1 

deaths:  — 

Camp  Derenfl,   . 
Blaokstono, 

10 

-. 

3 

— 

BoBton 

13 

- 

BridKewator, 
Cambridge, 

1 

- 

1 

- 

Dedham 

7 

- 

Erving 

3 

- 

FaUKver, 

3 

- 

Lynn,          .... 
Mansfield 

6 
1 

«» 

Melrose,      .... 

,         — 

1 

NaUck 

4 

— 

Newton,      .... 

1 

1 

Pittsfield 

1 

- 

Sprincfield, 

Uxbridge 

Westfiekl 

1 

1 

28 

— 

— 

1 

10  cases  of  peUagra,  with  2S 

I 

deaths:  — 

Boston,       .... 

2 

S 

Bozford.      .... 

1 

— 

Cambridge, 

1 

- 

Chelsea,      .... 

- 

1 

Danven,    .... 

- 

s 

Everett,      .... 

1 

1 

FaU  River, 

Foxborou^ 

2 

1 
1 

Gardner 

— 

1 

Leominster 

1 

- 

Lowell, 

- 

1 

Ifiddieton,' 

1 

1 
1 

Northampton,    .        .        .        . 
Somervilfe,         .        .        .        . 

4 

s 

1 

> 

Stoneham 

— 

1 

Taunton. 

1 

~ 

Walthara. 

1 

1 

Woroester, 

3 

s 

37  cases  of  smallpox:  — 

Camp  Dovens,  .        .        .        . 

1 

- 

Boston, 

6 

- 

Chelsea 

1 

~ 

Gloucester,         .        .        .        . 

2 

— 

Hardwick, 

1 

- 

Lowell 

2 

- 

Lynn, 

Marlborough,      .        .        .        . 

1 
0 

^ 

Milton 

1 

- 

Natiok 

1 

• 

Tewksbury  State  t  nfirmary,     . 

2 

- 

Tisbury 

1 

— 

West  Springfield, 

2 

- 

27  cases  of  tetanus,  with  S2 
deaths: — 
Andover,    . 
Beverly, 
Boston, 
Brockton,    . 
Cambridge. 
Chesterfield, 
Clinton, 
Concord,     . 
East  Bridgewater, 
Fall  River, 
Gloucester, 
Great  Earxington, 
Lawrence, 
Lowell, 
Lynn, 
Maiden, 
Mansfield,  . 
Marion, 
Northampton, 
Peabody,    . 
Pittsfi^d,   . 
Plymouth, . 
Provinoetown, 
Salem, 
Springfield, 
Sudbury,    . 
Taunton.    . 
Wakefield.  . 
Winehester, 
Worcester,  . 


15  oases  of  tridhinosb:  — 
Brockton,   . 
Hingham,  . 
Lynn, 
Northampton,    . 


Cases. 

1 
3 
1 
2 
1 


1 
1 
1 
2 


Deaths. 
1 


2 
1 
1 
1 
1 


5 
1 
1 
8 


2   cases  of   typhus,   with   1 
death:  — 

Boston, 

Chelsea 


Influensa  was  added  to  the  list 
of  reportable  diseases  on  Oct. 
4,1918.  From  that  date  until 
the  dose  of  the  year  there 
were  reported  145,202  oases, 
with  11,100  deaths.  The  dis- 
tribution by  months  was  as 
follows: -~ 

October, 88,494 

November,         ....  14,750 
December,  ....  42,018 


1 
1 
1 
1 
1 

8 
1 
1 
1 
1 

1 
1 

2 
1 
I 
8 
1 


1 
5 


8^4 


Division  of  Biologic  Laboratories. 


Milton  J.  Rosenau,  M.D.,  Director, 


[Ml] 


Report  of  Division  of  Biologic  Laboratories. 


The  work  of  the  Division  of  Biologic  Laboratories  was  carried  out  in 
the  face  of  unusual  difficulties  during  the  fiscal  year  1918.  This  was 
caused  by  increased  activities,  increased  demand  for  products,  changes 
in  personnel,  the  difficulty  in  obtaining  certain  supplies  and  the  strain 
of  finances  caused  by  war  conditions.  Several  emergencies  had  to  be 
met  which  taxed  the  capacity  of  the  laboratories  to  their  utmost. 
There  was.  a  sudden  and  unusual  demand  for  diphtheria  antitoxin 
during  the  summer,  for  vaccine  virus  in  the  spring  and  for  anti-menin- 
gitis serum  during  the  cold  season.  The  principal  new  activity  of  the 
Division  consisted  in  the  testing  of  arsphenamine. 

The  changes  in  personnel  at  the  Antitoxin  and  Vaccine  Laboratory 
at  Forest  Hills,  caused  by  war 'conditions,  became  a  matter  of  deep 
concern  when  the  nature  and  importance  of  the  products  made  at  that 
laboratory  are  taken  into  account.  The  financial  situation  was  bother- 
some throughout  the  fiscal  year,  for  it  soon  became  evident  that  even 
with  the  strictest  economy  it  would  be  impossible  to  make  the  budget 
meet  the  increasing  cost  of  labor  and  supplies. 

As  an  example  of  the  difficulties  the  laboratories  had  to  contend 
with,  we  may  cite  the  fact  that  it  has  become  impossible  to  obtain 
dialyzing  paper  for  the  purpose  of  concentrating  diphtheria  antitoxin. 
This  paper  was  formerly  made  in  Belgium,  and  since  this  source  of 
supply  has  been  cut  off,  it  has  become  practically  unavailable. 

The  following  is  a  summary  of  the  work  done  both  at  the  Antitoxin 
and  Vaccine  Laboratory  at  Forest  Hills,  and  the  Wassermann  Labora- 
tory at  Boston :  — 

ArUiUmn  and  Vaccine  Lahcfraiory. 


IftT. 


Vaccine  vims,  doaes, 
Typhoid  prophylactic,  doaes, 
Flaniypbotd  vaccine,  doaes,    . 
Typhold-parBt^Kphoid  vaccine,  doses, 
Diphtheria  antitozin,  doaes,   . 
Anti-menini^tis  sermn,  bottles, 
AntH>n0uinoooccu8  serum :  — 

TVpe  I,  bottles, 

Type  II,  bottles, 
Sehiek  outfitBf  bottles,    . 
Tosin-«ntitoacm  mixture,  doses. 


217.650 

24,678 

1.060 

26.263 

183,039 

4,668 

357 

2«> 

9.450 

476 


180.521 

71.893 

2.723 

16.143 

218,604 

2.005 

60 

97 

8,100 
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Waesermann  LaborcUory. 


If  11. 

IflT. 

Waaaemuum  teBts, 

Complement  fixation  testa  for  glanders. 

Agglutination  testa  for  glanders, 

Diagnostic  examinations  for  rabies, 

Ifiscellaneous,  pathological  and  bacteriological  examinations, 

27,534 

646 

215 

61 

45 

28,524 

1.330 

423 

67 

3 

InstitiUums  and  Physicians  served  and  the  Number  of  Specimens  for  Wassermann 

Test  from  these  Sources, 


Number  or  Inbtitutions  and 
Phtbicians  sbrvxd. 

Number  of  Specimbn8. 

Ifl4-lf 

(6 
Months). 

If  1^16 

Ifl6-17 

1 
1917-13 

lfl4-lS 

(6 
Months). 

lflft-16 

1916-17 

IflT-tl 

Institutions.  . 
Physicians,    . 

42 
110 

74 
514 

89 
764 

'91 
965 

6.350 
142 

23.101 
2.396 

24,735 
3,789 

23,006 
4,526 

Total,      . 

— 

- 

- 

- 

6,492 

25,497 

28,534 

27,534 

Diagnostic  Examinations  for  the  Department  of  Animal  Industry, 


' 

Ifl5-16 

(8  Months). 

lfl6-17 

(12  Months). 

(13  Months). 

Complement  fixation  tests  for  glanders,  .... 
Agglutination  tests  for  glanders, 

Miscellaneous,  pathologic  and  bactenologic  examinations, 

985 

47 
10 

1,330 

423 

67 

3 

646 

215 

61 

45 

Total 

1,042 

1,823 

967 

Diphtheria  antitoxin  was  produced  at  6.5  cents  per  1000  units;  anti- 
meningitis  serum,  50.5  cents  per  15  cubic  centimeters;  pneumococcus 
serum,  $4.10  per  100  cubic  centimeters;  diphtheria  toxin  for  Schick 
test,  8.3  cents  per  .01  cubic  centimeter;  toxin-antitoxin  mixture,  14.4 
cents  per  cubic  centimeter  (one  dose);  vaccine  virus,  4.2  cents  per 
one-sixtieth  cubic  centimeter;  typhoid  prophylactic,  5.6  cents  per  cubic 
centimeter;  and  typhoid  and  paratyphoid  vaccines,  5.6  cents  per  cubic 
centimeter.  The  cost  of  making  one  Wassermann  test  is  21.5  cents. 
These  prices  are  approximate,  and  include  all  overhead  expenses. 
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The  amount  of  anti-pneumococcus  serum  has  been  very  materially 
increased.  We  continue  to  make  both  Type  I  and  Type  II,  as  each  of 
these  has  a  specific  curative  value.  Clinical  results  received  from  some 
of  the  hospitab  on  the  efficacy  of  anti-pneumococcus  serum  were  in- 
complete, and  because  of  this  lack  of  information  special  efforts  were 
made  to  establish  the  value  of  the  Type  II  serum.  Dr.  R.  Kohn,  at 
that  time  assistant  director,  therefore  concentrated  his  attention  on  the 
Type  II  serum  treatment  for  pneumonia.  He  personally  supervised 
the  treatment  of  25  cases  in  various  hospitals,  with  2  deaths,  —  a 
mortality  of  8  per  cent.  The  number  of  cases  are  too  few  to  draw 
definite  conclusions,  but  the  results  are  encouraging.  Laboratory  tests 
show  that  our  Type  II  serum  has  a  high  protective  value  against  the 
Type  II  infection  in  mice,  and  its  therapeutic  use  in  man  seems  to  be 
of  value.  The  doses  of  Type  II  anti-pneumococcus  serum  have  been 
about  the  same  as  those  for  Type  I  serum,  namely,  a  large  initial  dose 
of  200  cubic  centimeters  or  more,  followed  by  smaller  amounts  as 
required. 

The  Division  has  again  co-operated  with  the  Bureau  of  Animal  In- 
dustry in  making  diagnostic  tests  for  glanders,  rabies  and  other  infec- 
tions of  animals. 

The  Division  has  assisted  both  the  army  and  navy  in  different  ways; 
thus  3,406  naval  aviators  were  tested  by  the  Wassermann  reaction. 
We  also  furnished  to  some  of  the  army  and  navy  establishments 
in  Massachusetts  quantities  of  diphtheria  antitoxin,  anti-meningitis 
serum,  vaccine  virus  and  other  products  to  meet  special  needs. 

Perhaps  the  most  important  special  activity  of  the  Wassermann 
Laboratory  has  been  in  connection  with  the  standardization  of  the 
Wassermann  technique.  Representatives  from  eleven  of  the  largest 
laboratories  in  the  State  were  called  together  by  the  Commissioner  of 
Health.  The  technique  used  at  the  Wassermann  Laboratory  was 
adopted  as  a  standard  method  of  procedure  for  all  laboratories  per- 
forming this  test  throughout  the  Commonwealth.  The  Wassermann 
Laboratory  has  also  been  able  to  aid  in  the  State  venereal  program  in 
various  ways. 

The  work  of  the  Division  has  been  increased,  the  number  of  its 
products  multiplied,  and  the  quality  of  its  service  improved. 


Division  of  Hygiene. 


Merrill  E.  Champion,  M.D.,  Director. 


[M7] 


Eeport  of  Division  of  Hygiene. 


Changes  in  Personnel. 

There  have  been  no  additions  to  the  personnel  of  this  Division  dur- 
ing the  past  year.  There  have  been,  however,  several  changes.  In 
May  Miss  Irene  K.  Griffin,  who  had  served  as  a  health  instructor 
since  February,  1917,  resigned  to  be  married. 

June  1  Dr.  Lyman  Asa  Jones  was  succeeded  by  Dr.  Merrill  E. 
Champion  as  director  of  the  Division. 

September  1  Miss  Blanche  Wildes,  who  had  been  loaned  to  the  Child 
Conservation  Committee,  returned  to  regular  duty  with  the  Division. 

In  October  Mrs.  Ermyn  Schell,  who  had  served  with  us  as  clerk 
since  February,  1918,  resigned. 

Child  Conservation  Work. 

For  various  reasons,  referable  chiefly  to  war  conditions  and  to  lack 
of  money  for  salaries,  there  have  been  no  radical  departures  from  the 
lines  of  work  pursued  or  inaugurated  last  year. 

The  largest  piece  of  work  undertaken  during  the  latter  part  of  1917, 
and  carried  on  in  at  least  one  of  its  phases  practically  to  completion  in 
1918,  has  been  that  represented  by  the  activities  of  the  child  conserva- 
tion committee.  It  will  be  recalled  that  this  committee  was  appointed 
by  Dr.  Allan  J.  McLaughlin  while  Commissioner  of  Healjbh,  and  was 
composed  of  Department  members  and  child  welfare  experts  from  out- 
side the  Department.  The  first  job  undertaken  by  this  committee  was 
to  survey  the  State  with  a  view  to  determining  the  available  resources 
in  each  city  and  town  for  the  conservation  of  the  health  of  the  child. 
This  survey,  made  by  eight  nurses,  —  one  for  each  health  district,  — 
has  been  largely  completed,  92  per  cent  of  the  population  of  the  State 
having  been  reached.  The  year's  report  in  full  has  been  published  in 
our  monthly  bulletin,  "The  Commonhealth,"  in  a  special  child  con- 
servation number,  dated  September-October,  1918. 

The  results  obtained  cannot,  of  course,  be  credited  to  any  one  body 
of  workers.  The  impetus  to  a  large  extent  came  from  both  Federal 
and  State  agencies,  and  was  passed  on  to  the  local  agencies  in  the  dif- 
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ferent  cities  and  towns.  The  seed  carefully  and  patiently  sown  in  the 
past  by  health  officers,  nurses  and  private  workers  was  forced  into  an 
earlier  and  more  abundant  growth  under  the  stimulus  of  the  "chil- 
dren's year."  The  State  Department  of  Health,  especially  through  its 
Child  Conservation  Committee,  may  rightfully  claim  its  due  share  in 
these  results,  and  does  not  wish  to  claim  more. 

In  addition  to  the  work  carried  on  in  direct  co-operation  with  the 
child  conservation  committee,  the  Division  of  Hygiene  has  continued 
various  lines  of  work  started  previously  to  the  present  year.  The 
policy  has  been  continued  of  holding  "health  weeks"  in  various  parts 
of  the  State.  Our  exhibit  has  been  used  at  such  times,  in  charge  of 
one  or  two  nurses  who  have  given  talks  on  health  subjects,  and  demon- 
strations, more  particularly  for  mothers  and  older  girls,  on  the  best 
method  of  washing,  dressing  and  caring  for  the  baby.  Such  health 
days  or  weeks  were  conducted  during  the  year  in  — 


Brookfield. 

Fisherville. 

Grafton. 

Harwich. 

Hudson. 

Hyannis. 

Lynn. 

Marion. 

Marlborough. 

Millbury. 

Monson. 

North  Brookfield. 


Orleans. 

Palmer. 

Thomdike. 

Three  Rivers. 

Provincetown. 

Upton. 

Ware. 

Wareham. 

Warren. 

West  Warren. 

Yarmouth. 


Similar  exhibits,  lectures  and  demonstrations  were  provided  also  at 
the  agricultural  fairs  in  the  following  towns:  Marshfield,  Barnstable, 
Weymouth  and  Sturbridge. 


Lecture  Service. 

The  lecture  service  of  the  Department  has  been  continued.  Various 
members  of  the  Department  have  participated  in  this,  though  the  child 
conservation  nurses  have  done  the  major  part  of  it.  Owing  to  the 
tremendous  absorption  of  the  public  in  problems  of  food  and  fuel  dur- 
ing the  war,  lectures  on  health  had  to  take  second  place,  in  spite  of  the 
greatly  increased  need  for  the  dissemination  of  health  information. 
Moreover,  during  the  suntimer  a  great  deal  of  emphasis  was  laid  by  the 
Department  on  venereal  disease  propaganda.    Furthermore,  during  the 
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influenza  epidemic  public  meetings  were  undesirable,  and  acute  disease, 
only,  occupied,  of  necessity,  the  center  of  the  stage.  Since  the  two 
plagues,  war  and  influenza^  have  ceased,  a  greater  demand  is  shown  for 
discussions  of  general  public  health  matters.  The  following  tables  will 
give  an  idea  of  the  lecture  service  for  the  year  1917-18. 

Lectures  were  given  during  the  year  on  the  following  subjects:  — 


Child  hygiene,    .... 

Venereal  diseases. 

Foods  and  food  inspection,  . 

Public  health,     .... 

Public  health  nursing, 

Rural  sanitation. 

School  hygiene. 

Communicable  diseases, 

Wear  and  tear  diseases  of  adult  life, 

Influenza,  ..... 

Oral  hygiene,      .... 

Quackery  and  patent  medicines,  . 

Tuberculosis,      .... 


384 

108 

45 

21 

18 

1 

7 

4 

2 

4 

1 

1 

1 


The  above  lectures  were  given  by  months,  as  follows :  — 


597 


Month. 


Lectures. 


Number 
Present. 


IStT. 
DeoembeTy     ..... 

If  IB. 

January, 

February, 

Mareh, 

April, 

May. 

June, 

July 

Aufust 

September 

October, 

November,    ..... 
Total 


37 


507 


3.560 


37 

3,306 

107 

13.397 

62 

6.060 

87 

12,142 

101 

8,838 

47 

6,420 

26 

3,113 

41 

21,843 

16 

7.837 

4 

1,410 

32 

11,996 

100.821 
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During  the  fiscal  year  ending  Nov.  30,  1918,  lectures  were  given  in 
the  following  cities  and  towns:  — 


Adams, 

2 

Fall  River, 

8 

Agawam,  . 

1 

Falmouth, 

1 

Amherst,  . 

2 

Fitchburg, 

9 

Andover,  . 

1 

Franungham, 

1 

Arlington, 

2 

Franklin,  . 

2 

Ashburnham, 

.       2 

Gardner,  . 

3 

Ashfield,  . 

3 

Georgetown, 

1 

Ashland,  . 

1 

Gloucester, 

3 

Athol, 

.     15 

Goshen,    . 

1 

Attleboro, 

1 

Grafton,   . 

.     14 

Auburn,    . 

2 

Great  Barringto 

n, 

2 

Ayer, 

1 

Green&ld, 

5 

Barnstable, 

.     19 

Harvard,  . 

1 

Barre, 

3 

Harwich,  . 

.     10 

Bedford,  . 

1 

Hatfield,  . 

1 

Belmont,  . 

2 

HaverhiU, 

3 

Bernardston, 

1 

Hingham, 

3 

Beverly,   . 

2 

Holden,    . 

1 

Blackstone, 

1 

Holliston, 

1 

Boston, 

.     66 

Holyoke,  . 

5 

Bourne,    . 

8 

Hopkinton, 

1 

Boxford,  . 

1 

Hudson,   . 

5 

Brewster, 

2 

HuU, 

1 

Brockton, 

4 

Lancaster, 

1 

Brookfield, 

3 

Lanesborough, 

1 

Brookline, 

• 

4 

Tiawrence, 

3 

Buckland, 

1 

ijee, 

4 

Cambridge, 

25 

Leicester, 

1 

Chatham, 

6 

Lenox, 

1 

Chelsea,    . 

3 

Leominster, 

4 

Chicopee, 

2 

Lexington, 

2 

Clinton,    . 

4 

Lowell, 

11 

Cohasset, 

1 

L3mn, 

10 

Cununington,    . 

3 

Maiden,    . 

4 

Dalton, 

3 

Manchester, 

1 

Danvers,  . 

1 

Mansfield, 

2 

Dartmouth, 

12 

Marblehead, 

1 

Deerfield, 

2 

Marion,    . 

7 

Dennis, 

6 

Marlborough,    . 

5 

Dighton,  . 

1 

Marshfield, 

2 

Eastham, 

1 

Mashpee, 

1 

Easthampton,   . 

1 

Mattapoisett,    . 

7 

Easton, 

1 

Medford, . 

1 

Everett,    . 

1 

Medway,  . 

2 
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Melroee,   . 

1 

SomerviUe, 

1 

Mendon,  . 

1 

Southampton, 

1 

Methuen, 

1 

Southborough, 

1 

Middleborough , 

2 

Southbridge, 

1 

Milford,    . 

3 

Springfield, 

6 

Millbiiry, . 

6 

Stockbridge, 

1 

Millis, 

1 

Stoneham, 

2 

MillviUe,  . 

1 

Stoughton, 

1 

Milton, 

2 

Sunderland, 

2 

Monfion,  . 

4 

Sutton,     . 

1 

Natick, 

1 

Taunton,  . 

3 

Needham, 

2 

Templeton, 

1 

New  Bedford,    . 

4 

Truro, 

4 

Newburyport,    . 

1 

Upton, 

4 

Newton,   . 

2 

Uxbridge, 

1 

North  Adams,  . 

5 

Wakefield, 

3 

North  Brookfield, 

7 

Waltham, 

2 

Northampton,  . 

2 

Ware, 

3 

Northbridge, 

1 

Wareham, 

6 

Norwell,  . 

1 

Warren,    . 

5 

Orange, 

1 

Watertowu, 

3 

Orleans,    . 

4 

Webster,  . 

3 

Oxford,     . 

1 

Wellesley, 

3 

Palmer,    . 

11 

Wellfleet, 

2 

Peabody, . 

4 

West  Brookfield 

y 

2 

Pepperell, 

2 

Westborough,    . 

Petersham, 

1 

Westminster, 

Pittsfield, 

10 

Weymouth, 

Plainfield, 

3 

Wilmington, 

Provincetown,  . 

3 

Wmchendon, 

Quincy,    . 

9 

Winchester, 

2 

Randolph, 

1 

Winthrop, 

2 

Reading,  . 

4 

Worcester, 

9 

Revere, 

2 

Yarmouth, 

8 

Rockland, 

4 

Salem, 

2 

Total, 

593 

Salisbiuy, 

1 

Randwich, 

9 

Concord,  N.  H., 

1 

Saugus,    . 

1 

Manchester,  N.  H., 

1 

Shelbume, 

1 

Nashua,  N  H., 

1 

Sherbom, 

3 

New  York  City, 

1 

Shirley,    . 

2 

— 

Shrewsbury, 

1 

Total, 

« 

4 
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Stereopticon  Slides  and  Moving  Pictures. 

Various  additions  have  been  made  from  time  to  time  to  our  series  of 
stereopticon  slides.  An  automatic  stereopticon  lantern,  the  stereomotor- 
graph,  was  experimented  with;  this  has  not  proved  entirely  satisfac- 
tory so  far.  An  attempt  is  being  made  to  secure  a  good  portable 
moving-picture  machine  which  can  be  used  in  any  hall  without  con- 
flicting with  the  fire  prevention  laws  of  the  State. 

Educational  Material. 

Various  educational  leaflets  were  published  during  the  year.  A 
series  of  articles  on  food,  written  by  Mrs.  Alzira  W.  Sandwall,  for  the 
monthly  bulletin,  was  distributed  as  pamphlets.  A  set  of  "Food 
Rules  for  School  Children"  was  prepared;  these  have  met  with  a 
ready  response.  An  excellent  booklet  on  "The  Care  of  the  Child  in 
Hot  Weather,"  written  for  the  Department  by  Dr.  Richard  M.  Smith, 
was  found  most  useful. 

The  most  ambitious  piece  of  work  for  the  year,  however,  was  the 
"  Outline  for  a  Course  in  Child  Welfare,"  prepared  for  the  use  of  voca- 
tional schools  in  particular,  though  suitable  for  use  in  any  school.  The 
State  Board  of  Education  co-operated  with  the  State  Department  of 
Health  in  this  matter,  as  did  the  Woman's  Section  of  the  Council  of 
National  Defense.  I  believe  that  this  will  be  the  beginning  of  a  great 
advance  in  child  conservation,  for  by  this  means  a  large  body  of 
women  and  girls  will  be  taught  the  scientific  basis  of  child  welfare. 

Monthly  Bulletin. 

Beginning  with  the  July  number  the  monthly  bulletin  was  issued  in 
revised  form  under  the  title  of  "The  Commonhealth."  A  double 
number,  dealing  with  child  conservation  and  containing  a  report  of 
last  year's  work,  was  published  in  October. 

Publicity. 

During  part  of  the  year,  through  the  courtesy  of  the  Massachusetts 
Health  Committee,  we  have  had  the  benefit  of  the  assistance  of  an 
expert  publicity  engineer.  Prof.  Charles  E.  Bellatty  of  Boston  Uni- 
versity.   He  has  aided  us  in  getting  our  message  across  to  the  public. 

Infantile  Paralysis  After-care. 

The  Infantile  Paralysis  Commission  of  Harvard  University  has  con- 
tinued its  co-operation  with  us  during  the  past  year,  entirely  without 
financial  obligation  on  our  part. 
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Food  in  its  Relationship  to  Health. 

One  phase  of  the  work  of  this  Division  which  represents  an  incursion 
into  a  somewhat  new  field  is  that  of  food  in  its  relationship  to  health. 
This  branch  has  been  in  charge  of  Mrs.  Alzira  Wentworth  Sandwall, 
who  has  made  of  it  a  definite  entity.  Original  stereopticon  slides  and 
poster  exhibits  have  been  prepared  and  found  most  useful.  Helpful 
relationships  have  been  formed  with  agencies  doing  similar  work. 

During  the  summer,  through  the  courtesy  of  Miss  Agnes  Donham  of 
the  Garland  School  for  Homemaking,  this  Division  was  privileged  to 
maintain  a  health  exhibit  on  the  food  trolley  which  traversed  the 
eastern  part  of  the  State. 

Contact  with  New  Agencies. 

It  has  been  the  constant  aim  of  the  director  to  reach  new  agencies 
which  can  aid  in  furthering  the  health  work  of  the  State.  The  new 
contact  through  the  vocational  schools  has  already  been  referred  to. 
We  are  now  working  in  close  co-operation  with  the  home  demonstra- 
tion agents  in  charge  of  the  agriculture  and  home  economics  activities 
of  the  State.  Especial  mention  should  be  made  of  the  valuable  assist- 
ance of  the  various  local  child  conservation  committees  of  the  Women's 
Section  of  the  Council  of  National  Defense.  Still  closer  relationship 
will  be  sought  with  all  these  agencies  and  with  the  granges  and  parent- 
teacher  associations. 

Investigations  in  Other  Communities. 

During  the  current  year  a  visit  was  made  by  the  present  director  of 
the  Division  to  Toronto  to  study  the  nursing  system  there,  and  more 
especially  to  investigate  the  Toronto  method  of  handling  school  hy- 
giene. 

New  Lines  of  Activity  suggested. 

Extension  of  Cancer  Work. 

During  the  year  1917-18  the  State  Department  of  Health  has  had 
the  benefit  of  the  service  furnished  by  the  Cancer  Commission  of 
Harvard  University.    Pathological  specimens  sent  in  by  hospitals  and  | 

physicians  have  been  examined  free  of  charge  by  an  expert  pathologist.  ! 

The  service  has  cost  the  Commission  about  $4,000,  but  the  expense  to 
the  State  Department  of  Health  has  been  only  that  of  furnishing  the  ! 

containers  for  the  specimens,  at  a  cost  of  approximately  $50.     The  ! 

value  of  this  service  has  been  twofold.    First,  expert  service,  ordinarily  j 

very  expensive,  has  been  furnished  to  physicians  and  hospitals  free, 
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thus  rendering  an  accurate  diagnosis  available  to  all.  Second,  the 
service  has  been  of  very  great  educational  value  in  that  it  emphasized 
the  vital  need  of  early,  accurate  diagnosis  and  surgical  treatment. 

The  coming  year,  the  Department  should  assume  the  greater  part  of 
this  expense. 

Medical  Social  Service. 

It  has  long  been  recognized  that  there  are  two  classes  of  persons  need- 
ing assistance.  One  of  these  classes  is  made  up  of  paupers,  properly  so 
called,  —  persons  who  are  chronically  unable  to  handle,  unaided,  their 
own  affairs.  The  other  class,  one  which  is  infinitely  more  promising 
than  the  first,  is  composed  of  persons  who,  because  of  temporary  ill 
health,  or  because  of  a  certain  degree  of  permanent  physical  impair- 
ment, are  for  the  time  being  unable  to  control  their  environment. 
These  persons,  if  neglected,  tend  to  drift  into  the  pauper  class.  If,  on 
the  other  hand,  they  receive  just  the  right  lift  at  the  right  time,  they 
may  be  returned  to  the  class  of  those  entirely  self-supporting. 

It  is  the  duty  of  medical  social  service  to  rehabilitate  the  last- 
mentioned  class  of  persons.  Is  it  the  duty  of  the  State  to  oversee  and 
co-ordinate  such  effort?  As  a  result  of  the  work  done  in  following  up 
those  in  difficulties  because  of  the  recent  influenza  epidemic,  it  is  the 
firm  conviction  of  many  interested  and  experienced  individuals  that 
such  a  function  does  properly  belong  to  the  State  in  general,  and  to 
the  State  Department  of  Health  in  particular.  It  would  seem  a  reason- 
able  and  sane  step  to  take  to  request  the  Legislature  for  an  appropria- 
tion to  enable  the  Department  of  Health  to  study  thoroughly  this  sub- 
ject in  all  its  aspects. 

Day  Nurseries. 

As  a  result  of  the  entry  of  women  into  industry  a  genuine  problem 
in  child  conservation  is  presented  by  the  growth  of  the  day  nursery. 
Many  arguments  may  be  addressed  on  both  sides  of  the  question  as  to 
the  desirability  of  day  nurseries.  It  would  seem  reasonable  that  every 
effort  should  be  made,  through  the  liberal  use  of  mothers'  aid  pensions 
and  other  agencies,  to  keep  the  mother  of  small  children  at  home.  On 
the  other  hand,  certain  women  are  obliged  to  work  or  will  work  and, 
as  a  result,  something  must  be  done  to  care  for  their  children.  There 
is  a  strong  movement  on  foot  to  ask  for  legislation  looking  to  the 
regulation  of  day  nurseries  in  order  to  safeguard  the  children  cared  for 
in  them.  It  is  the  belief  of  many  that  such  regulation  should  be  in 
the  hands  of  the  State  Department  of  Health. 
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School  Hygiene. 

One  of  the  most  pressing  problems  brought  to  the  front  as  a  result  of 
the  war  has  been  the  prevention  and  correction  of  physical  defects  in 
children.  Various  estimates  have  been  made,  but  conservative  figures 
for  the  draft  would  lead  us  to  believe  that  25  per  cent  of  the  rejections 
were  due  to  defects  which  might  have  been  prevented  or  remedied 
during  the  early  years  of  life. 

Massachusetts  has  had  for  eleven  years  a  school  inspection  law 
under  the  provisions  of  which  every  city  and  town  in  the  Common- 
wealth must  have  one  or  more  school  physicians.  It  is  easily  seen, 
however,  from  the  investigation  made  two  years  ago  by  this  Depart- 
ment, that  there  is  no  co-ordination  in  medical  school  inspection  in  this 
State,  and  furthermore,  that  much  of  it  is  nominal  only.  A  weak  point 
in  the  law  is  the  absence  of  any  provision  making  compulsory  the  em- 
ployment of  school  nurses. 

The  remedy  for  this  state  of  affairs  would  seem  to  be  a  co-ordination 
and  standardization  of  effort  through  the  enforcement  of  rules  and 
regulations  made  by  a  central  body  like  the  State  Board  of  Education 
or  the  State  Department  of  Health.  It  makes  little  difference  which  of 
these  two  departments  is  actually  in  direct  charge  of  the  work;  both 
are  equally  concerned,  and  regulations  should  be  drawn  up  only  after 
careful  consideration  on  the  part  of  the  two  departments. 

A  further  important  factor  in  the  school  hygiene  problem  is  the 
teaching  of  hygiene.  Modern  scientific  instruction  in  this  most  indis- 
pensable subject  under  competent  teadiers  should  be  required  in  all 
schools,  including  the  normal  schools.  Some  effort  should  be  made  this 
year  looking  toward  adequate  legislation  on  the  subject  of  school 
hygiene. 
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Keport  of  the  State  Examiners  of  Plumbers. 


Information  concerning  Examinations  for  Plumbers,  showing  the  Place  and  Date 
of  Examination  and  Number  examined,  together  with  the  Results  of  the 
Examination,  etc. 


Examinations. 


Examined. 


PasMd. 


Refused. 


Boetoo,  Dec.  1,  1917,     . 
Lowell.  Dec.  15. 1917.    . 
Boetoo.  Jan.  5.  1918.     . 
Pittsfield.  Jan.  19. 1918. 
Boston.  Feb.  2. 1918.     . 
Sprincfield.  Feb.  10, 1918. 
Boston.  March  2. 1918. 
Fan  River.  Mareh  16. 1918. 
Boston.  April  0.  1918.    . 
Worcester.  April  20. 1918, 
Boston.  Hay  4. 1918,     . 
LoweU,  Hay  18, 1918,    . 
Boston,  June  1, 1918,    . 
Pittafidd,  June  15, 1918, 
Boston.  July  8, 1918,     . 
Boston,  Sept.  7, 1918,    . 
Sprinifield,  Sept.  21. 1918, 
Fan  River,  Oct.  26, 1918, 
Boston,  Nov.  2, 1918,    . 
Worcester,  Nov.  16, 1918. 
Totala,    . 


57 
17 
42 
11 
44 
22 
65 
21 
71 
29 
42 
17 
57 

5 
59 
44 
13 

9 
45 
10 


780 


17 
,  3 

14 
5 

14 
8 

19 
5 

19 
4 
8 
5 

16 
1 

19 
9 
4 
2 

13 
1 


186 


40 
14 
28 

6 
80 
14 
46 
16 
52 
25 
34 
12 
41 

4 
40 
35 

• 

7 
82 

• 


494 


Masters. 


Joumeynm. 


Total. 


Licenses  chanted  on  aooount  of  emamination  Dec.  1. 

1917.  to  Dee.  1. 1918. 
Probationaiy  licenses  issued  during  the  year,     . 


54 


130 
7 


184 
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Reqistbations. 


December,  1917, 
January,  1018, 
February,  1918, 
March,  1918,    . 
April,  1918,     . 
liay.  1918,       . 
June,  1918, 
July,  1918,       . 
August,  1918,  . 
September,  1918, 
October,  1918, 
NoTember,  1918, 
Totals,      . 


Mastera. 


61 


Joumejrmen. 


3 

17 

7 

13 

6 

13 

8 

19 

1 

8 

5 

17 

9 

19 

5 

17 

5 

1 

3 

8 

4 

9 

6 

9 

150 


Meetings. 


c 


63 


Examinations, 20 


Fbes  bbcsiybd. 


Paid  to  the 
Treasurer  of 
the  Common- 
wealth. 


680  examination  fees,  at  S0.60 

61  masto*  plumber  licenses  issued,  at  S2,  . 

148  journeyman  plumber  licenses  issued,  at  90.60, 
1,692  master  plumber  renewals  issued,  at  $0.60,    . 
3,912  journeyman  plumber  renewals  issued,  at  90.60, 

123  back  fees,  at  S0.60 


1340  00 

122  00 

74  00 

846  00 

1,956  00 

61  50 


$3,399  50 
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Far  carrying  out  the  Provmons  of  the  Act  relative  to  the  ExarrdruUicm  of  Plumbers. 


Salary  of  secretary, 

Examiner's  wages, 

Traveling, 

Express, 

Pointing,    . 

Postage, 

Books,  stationery  and 

Plumbers'  materials, 

Extra  services,   . 

Cleaning,  . 

Office  supplies,  . 

Telephone  and  lighting, 

Miscellaneous,    . 

Total, 
Unexpended  balance. 


supplies  for  typewriter, 


Summary  of  Registrations, 


S2,000  00 

565  00 

551  00 

29  14 

158  32 

}95  02 

18  31 

4  00 

940  00 

25  00 

1  00 

91  44 

6  75 

$4,585  84 
214  16 

S4,800  00 


Biasters. 


Journeymen. 


CertifiDate  holders, 

I,  year  ending  May  1, 1918. 
Totals 


Z 


490 
4.260 


4,750 


Masters, 


Deceased  Plumbers  {reported  to  Examiners). 

.     6  I  Journeymen, 


Respectfully  submitted, 


JAMES   C.  COFFEY. 
CHARLES  R.  FELTON. 
DAVID   CRAIG,  Clerk, 
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activated  sludge 


Aberjona  River,  ezamination  of 
Abington,  water  supply 
Aooord  Pond,  analysis  of  water 
Acid  treatment  of  sewage 
Acidification  with  sulphuric  acid 
Aetinomyoosis 
Activated  sludge 

Aeration  of  a  somewhat  poor  trickling  filter  effluent  with 

Purification  of  sewage  by  aeration  .... 

Volume  of  air  required  for  efficient  agitation 
Activated  sludge  ezi>eriment8  in  regard  to  the  effect  of  varying  volumes  of  sludge 
Activated  sludge  method,  treatment  of  trickling  filter  effluents  by  the 
Activated  sludge  tank,  ffltration  of  the  effluent  from  an,  through  sand 
Activated  sludge  tanks,  study  of  the  manner  and  the  time  of  passage  of  sewage 

through  sedimentation  and 
Acton,  water  supply     . 
Adams,  water  supply   . 
Administration,  Division  of  . 

Aeration  of  a  somewhat  poor  trickling  filter  effluent  with 
Amesbury,  water  supply 
Amethyst  Brook  reservoirs,  analysis  of  water 
Amherst,  water  supply 
Andover,  water  supply 
Anterior  poliomyelitis  .... 

Anthrax      ...... 

Antitoxin  and  Vaccine  Laboratory 
Appropriations  and  expenditures   . 

Recapitulation       .... 

Regular  appropriation    . 

Special  appropriation 
Arsphenamine      ...........      20 

Ashbumham,  water  supply  . 
Ashfield ,  water  supply 
Ashland,  water  supply 
Ashland  Reservoir,  analysis  of  water 
Ashley  Brook,  analysis  of  water 
Assabet  Rivei^,  examination  of 
Assawompsett  Pond ,  analsrsis  of  water 
Athol,  water  supply 
Attleboro,  water  supply 

Jysis  of  water 


Austin  Brook  Reservoir,  ana 
Avon,  water  supply 
Ayer,  water  supply 


Barnstable,  water  supply 

Barre,  water  supply 

Basin  Pond  Brook,  analjrsis  of  water 


PAOB 

87 

60 

52 

114 

121 

194,200 

115 

129 

122 

124 

125 

115 

123 


116, 136 
55 
50 
12 
129 
55 
51 
51 
51 

194,200 

194,200 
223 
30 
36 
30 
34 

166, 192 
51 
51 
55 
50 
53 
87,96,98 
54 
51 
55 
51 
55 
55 

55 

51 
52 
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Bassett  Brook,  analysis  of  water    . 

Beaman  Reservoir,  analjrBis  of  water 

Bear  Hole  Brook,  analysis  of  filtered  water 

Bear  Swamp  Brook,  analysis  of  water    . 

Bedford,  water  supply 

Beverly  and  Salem  water  supply,  work  of  experimental  filter  upon  the 

Big  Sandy  Pond,  analysis  of  water 

Billerica,  water  supply 

Biologic  Laboratories,  Division  of 

Antitoxin  and  Vaccine  Laboratory 

Distribution  of  products 

Personnel,  changes  in     . 

Report  of     . 

Summary  of  work 

Wassermann  Laboratory ' 
Birch  Reservoir,  analysis  of  water 
Black  Brook,  analysis  of  water 
Blackstone  River,  examination  of 
Blandford,  water  supply 
Bondsville  (Palmer) ,  water  supply 
Bottomly  Reservoir,  analysis  of  water 
Braintree,  water  supply 
Breed's  Reservoir,  analysis  of  water 
Bridgewater,  water  supply    . 
Brockton,  water  supply 
Brookfield  (East) ,  water  supply 
Brookline,  water  supply 
Buckman  Brook  Reservoir,  analysis  of  water 
Butter,  held  in  cold  storage  . 
Buttery  Brook  Reservoir,  analysis  of  water 

Cady  Brook,  analjrsis  of  water 
Cambridge,  water  supply 
Cancer,  legislation  recommended 

Prevention  and  control  . 
Cape  Pond,  analysis  of  water 
Carcasses,  inspected 
Charles  River,  analysis  of  filtered  water 

Examination  of     . 
Chelmsford  (Center) ,  water  supply 
Chelmsford  (North) ,  water  supply 
Cheshire,  water  supply 
Chester,  water  supply  . 
Chestnut  Hill  Reservoir,  analysis  of  water 
Chicken  pox        .... 
Chicopee,  water  supply- 
Chicopee  (Fairview),  water  supply 
Chicopee  River,  examination  of 
Child  conservation  campaign 
Child  conservation  committee 
Child  conservation  work 
Child  hygiene      .... 
Child  welfare  work 
Chloramine,  the  use  of,  in  the  disinfection  of  swimming  pools 

In  the  treatment  of  water   . 
Codding  Brook  reservoirs,  analysis  of  water 
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50 

53 

54 

51 

55 

141 

50 

55 

20.221 

223 

189 

223 

223 

21 

224 

52 

54 

87,91,93 
51 
57 
54 
55 
53 
55 
51 
55 
55 
51 
108 
54 

51 
51 
12 
25 
54 

166 

53 

87,94 

55 

55 

51 

51 

50 

105,200 

51 

55 

88.95 

U 

22,23 

229 

9 

22 

140 

140 
52 
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PAGE 

Cohasset,  water  supply 66 

Cold-etorage  extensioDB 

165 

Cold-«toiage  warehoiiftes       ....... 

164 

ExtensionB  granted  for  goods  in  cold  storage 

164 

Summary  of  monthly  inspections  showing  articles  placed  ii 

1  storage 

164 

Collinsville  (Dracut),  water  supply 

66 

Color,  removal  of,  from  water 

137 

ColraiD,  water  supply  ........ 

51 

Commissioner,  report  of        ......         . 

3 

AotivitieB  of  the  divisions  of  the  Department    . 

12 

Influence  of  the  war  upon   ...... 

6 

Appropriation  by  United  States  Public  Health  Service 

9 

Appropriations  and  expenditures     ..... 

30 

Recapitulation 

36 

Regular 

30 

Special 

34 

Axsphenamine,  manufactiue  of        ....         . 

9 

Biologic  Laboratories,  Division  of   . 

20 

Summary  of  work  of  . 

21 

Cancer,  prevention  and  control  of  . 

26 

Child  hygiene  and  prevention  of  infant  mortality 

9 

Communicable  Diseases,  Division  of        ...         . 

16 

Epidemic,  influenza        ....... 

3 

Food  and  Drugs,  Division  of  . 

19 

Future  office  and  laboratory  space  . 

24 

Housing        ..... 

28 

Hygiene,  Division  of      .         . 

• 

22 

Influensa  epidemic 

3 

Ibfade  reportable 

• 

4 

Vaccine     .... 

6 

Legislation  recommended 

12 

Medical  social  service    . 

29 

Plumbing     .... 

30 

School  hygiene 

28 

Venereal  disease  campaign 

8 

Wassermann  Laboratory 

22 

Tests  for  Army  and  Navy  . 

22 

Water  supply  problems 

26 

Water  and  Sewage  Laboratories,  Division  of     . 

16 

Communicable  diseases:  — 

Biological  products,  distribution  of           ... 

189 

Case  rate  and  death  rate  per  100,000  population 

200 

Cases  reported 

.   200,  203,  206 

Deaths  reported    ....... 

.   200,  203,  206 

Diagnostic  Laboratory  ...... 

190 

Examinations    ....... 

19 

Outfits,  distribution  of         ....         . 

190 

Disease  table 

189 

District  Health  Officers  and  assistants,  work  of 

19 

Division  of  . 

16 

Epidemiologist,  report  of        ....         . 

194 

Hospitals,  inspection  of 

194 

Incidence  of  disease        ...... 

.  188.  202 

Influensa  in  Massachusetts     ..... 

197 

Legislation  of  1918 

187 

Look-ups  and  houses  of  detention,  i 

nspection  of 

194 
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Communicable  diseases  —  Concluded. 

Outbreak  notices  to  District  Health  Officers 
Outbreaks     ...... 

Personnel,  changes  in     . 
Report  of  Division  of     . 
Reportable  diseases,  case  rate  and  death  rate 
Cases  and  deaths        .... 

Rules  and  regulations,  affecting  the  Division  of 
Tuberculosis,  report  of  subdivision  . 
Subdivision  of,  establishment  of  . 
Typhoid  fever        ..... 

Venereal  diseases:  — 
Cases  reported  by  number  . 
Disposition  of  reported  cases 
Subdivision  of    . 

Arsphenamine  .... 

Clinics  ...... 

Concord,  water  supply  .... 

Concord  River,  examination  of      . 
Connecticut  River,  examination  of 
Contact  filters,  operation  of  . 
Cook  Allen  Reservoir,  analysis  of  water 
Cooley  Brook  (Chicopee) ,  analysis  of  water 
Cooley  Brook  (Longmeadow) ,  analysis  of  water 
Crystal  Lake  (Gardner) ,  analysis  of  water 
Crystal  Lake  (Haverhill) ,  analysis  of  water 
Crystal  Lake  (Wakefield) ,  analysis  of  water    . 

Dalton,  water  supply  ..... 

Danvers,  water  supply  .... 

Day  nurseries      ...... 

Dedham,  water  supply  .... 

Deerfield  (fire  district),  water  supply 

Deerfield  (South) ,  water  supply 

Deerfield  River,  examination  of     . 

Depth  of  filtering  material  and  trickling  filter  efficiency 

Diagnostic  Laboratory 

Diagnostic  outfits,  distribution  of  . 

Dike's  Brook  Reservoir,  analysis  of  water 

Diphtheria  ..... 

Disinfection  of  swimming  pools,  the  use  of  chloramine  in 

Doane  Pond,  analysis  of  water 

Dog  bite 

Double  contact  filtration 

Douglas,  water  supply 

Dow's  Brook  Reservoir,  analysis  of  water 

Dracut  (Collinsville) ,  water  supply 

Dracut  (water  supply  district) ,  water  supply 

Drug  samples  examined 

Dry  Brook,  analysis  of  water 

Dudley,  water  supply  . 

Duxbury,  water  supply 

Dysentery  .... 

East  Brookfield  (Brookfield) ,  water  supply 

Easthampton,  water  supply  . 

East  Mountain  Reservoir,  analysis  of  water 
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Easton,  water  supply   .... 
EdgBitown,  water  supply 
Educational  material    .... 
Eggs,  held  in  cold  storage 
Egremont  (South) ,  water  supply   . 
Egypt  Brook  Reaervoir,  analysis  of  water 
Elder's  Pond,  analjrsis  of  water 
Epidemic  cerebrospinal  meningitis 
Epidemiologist,  report  of       .  .  . 

Communicable  disease  incidence 

Influenza  in  Massachusette 

Outbreaks     ..... 

Fairhaven,  water  supply 
Fairview  (Chicopee) ,  water  supply 
Fall  Brook  Reservoir,  analysis  of  water 
Fall  River,  water  supply 
Falmouth,  water  supply 
Falulah  Brook,  analysis  of  water   . 
Famham  Reservoir,  analysis  of  water 
Filters:  — 

Contact,  operation  of     . 

Double  contact  filtration 
Intermittent  sand,  operated  with  untreated  sewage 
Lawrence  city 

Trickling  filters,  operation  of  . 
Filtration  of  sewage 
Filtration  of  water    .    . 
Fitehburg,  water  supply 
Food  and  Drugs,  Division  of 

Arsphenamine,  manufacture  of 
Carcasses  inspected 
Cold-etorage  extensions 
Cold-storage  statistics    . 
Articles  placed  in  cold  storage 

Summary 
Requesto  for  extension  of  time 
Requeste  for  permission  to  remove  articles 
Storage  of  articles  longer  than  twelve  months 
Cold-storage  warehouses 
Drug  samples  examined 
Flour  substitutes,  examinations  of 
Food  and  drug  laws  of  1917    . 
Ice  cream  samples  examined  . 
Milk  samples  examined 
Miscellaneous  foods  examined 
Report  of 

Appropriation    . 
Changes  in  personnel 
Comparison  of  work  of  1918  with 
Court-cases 

Sunmiary  of  confiscated  articles 
^aughtering 

Inspection  statistics    . 

Inspectors  of  slaughtering,  nominations 

Summary  of  report  on         .         .         . 
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Food  and  its  relation  to  health 
Flow  of  streams  ..... 
Fomer  Reservoir,  analysis  of  water 
Foxborough,  water  supply- 
Fox  Brook,  analysis  of  water 
Framingham,  water  supply  . 
Framingham  reservoirs,  analysis  of  water 
Franklin,  water  supply 
Freeland  Brook,  analysis  of  water 
French  River,  examination  of 
Fresh  Pond,  analysis  of  water 

Gardner,  water  supply 

Gates  Pond,  anal^ysis  of  water 

German  measljss  ..... 

Gfen  Brook  Lower  Reservoir,  analysis  of  water 

Gloucester,  water  supply 

Gonorrhoea,  ..... 

Goodale  Brook,  analysis  of  water  . 

Grafton,  water  supply 

Granville,  water  supply 

Gravel  Pond,  water  supply   . 

Great  Barrington,  water  supply 

Great  Barrington  (Housatonic) ,  water  supiJ[ly 

Great  Pond  (North  Andover) ,  analysis  of  water 

Great  Pond  (Randolph),  analysis  of  water 

Great  Pond  (Weymouth) ,  analysis  of  water 

Great  Quittacas  Pond,  analysis  of  water 

Great  South  Pond,  analysis  of  water 

Greenfield,  water  supply 

Green  River,  analysis  of  water 

Groton,  water  supply  .... 

Groton  (West  Groton  Water  Supply  District),  water  supply 


Raggett's  Pond,  analysis  of  water 

Haskell  Brook  Reservoir,  analysis  of  water 

Hatchet  Brook  Reservoir,  analysis  of  water 

Hatfield,  water  supply 

Hathaway  Brook,  analysis  of  water 

Haverhill,  water  supply 

Hawkes  Reservoir,  analysis  of  water 

Haynes  Reservoir,  anal3rsis  of  water 

Health  weeks       ..... 

Hicks  Spring,  analysis  of  water 

Hingham,  water  supply 

Hinsdale,  water  supply 

Holden  reservoirs,  analysis  of  water 

HoUiston,  water  supply 

Holyoke,  water  supply 

Hoosick  River,  examination  of 

Hopkinton,  water  supply 

Hopkinton  Reservoir,  analysis  of  water 

Hospitals,  inspection  of         .  .  . 

Housatonic  (Great  Barrington) ,  water  supply 

Housatonic  River,  examination  of 

House  of  detention,  inspection  of  . 
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Board  of  Reoistbation  ik  Medicine, 
State  House,  Deo.  31,  1918. 

To  His  Excellency  Samuel  W.  McCall,  Oovemor, 

SiB:  —  The  Board  of  Registration  in  Medicine  resi)ectfully 
submits  the  following  as  its  annual  report  for  the  year  ending 
Dec.  31,  1918. 

Financial  Statement  fob  Fiscal  Yeab. 

Apprapriatians. 

Salaries  of  members  of  Board,  .       .  .     $4,300  00 

Salary  of  escecutive  derk, 1,250  00 

Extra  (emergency)  clerical  services,  50  00 

$6,600  00 

Incidental  expenses  of  Board  and  department,  3,100  00 

$8,700  00 

ExpendUurea. 

Salaries  of  meihbers  of  Board, $4,300  00 

Salary  of  executive  clerk,  . 1,250  00 

Extra  (emergency)  clerical  services,        ...  15  00 

$5,665  00 

Incidental  expenses  of  Board  and  department,  2,378  60 

$7,d43  60 

Receipts. 

161  examination  fees;  at  $26  each,  ....  $3,775  00 

138  examination  fees,  at  $20  each,  ....  2,760  00 

15  re-examination  fees,  at  $3  each,  ....  46  00 

Fees  received  for  certified  statements,  587  15 
Interest  on  deposits  in  Merchants  National  Bank, 

paid  into  the  treasury  of  the  Commonwealth,  .  5  81 

$7,172  96 
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REGISTRATION  IN  MEDICINE. 


[Jan. 


Since  the  establishment  of  the  Board  in  1894,  the  fees  re- 
ceived from  applicants  for  registration,  and  paid  into  the 
treasury  of  Ae  Commonwealth,  amount  to  $165,917.57.  The 
expenditures  of  the  Board  amount  to  $153,801.95.  In  dollars 
and  cents,  therefore,  the  Commonwealth  has  received  $2,115.62 
in  excess  of  the  total  amount  expended. 

For  the  year  ending  Nov.  30,  1919,  the  Board  recommends 
an  appropriation  of  $4,300  for  salaries  of  Board,  $1,400  for 
salary  of  clerk,  $20  for  extra  (emergency)  clerical  service,  $250 
for  emergency  stenographers  to  report  important  hearings,  and 
$2,394.50  for  incidental  expenses  of  Board  and  department. 

The  number  of  persons  applying  for  registration  for  the  first 
time  this  year  is  289,  all  of  whom  have  been  examined  except  7. 
In  addition  there  were  35  who  had  failed  in  previous  examina- 
tions, making  the  total  number  of  applicants  examined  327,  as 
shown  in  the  following  table,  together  with  the  percentages 
acquired:  — 


ApPIilCAMIS. 


Examined. 


AiBjectfed. 


rejected. 


February  examination,  for  war  aenrioe, 

Maroh  examination,  . 

l£ay  examination,     . 

July  examination,     . 

September  examination, 

Norember  examination. 

Additional  speoial  examinations  for  war 
eervioe. 
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56 
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82 
26 

827 


68 
40 
41 
80 
20 
22 
26 

266 


14 
12 
17 
0 
10 

62 


22 
22 
30 
81 
31 

l8+ 
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The  following  tabulation  is  based  upon  the 
examination  of  applicants  during  the  year 
report:  — 


results  in  the  first 
covered  by  this 


THB  Dbobsb. 


Number 
examined. 


Number 


Year  of  Graduation  of 
Rejected  Applicants. 


Hanrard 

Tufta, 

Naaiaehuaetts  College  of  Osteopathy. 

Boston  Uniyersity  School  of  Medidne, 

Physioiana  and  Surgeons,  Boston, 

Johns  Hopkins 

American  School  of  Osteopathy, 

JfiddkocK  College  of  Medicine  and  Surgery 

Chioaco  Hospital  CoUsge  of  Medidne. 

UniTsnity  of  Michigan, 

Bush  Medical  College, 

Maryland  Medical  CoUsge. 

Baltimore  Medical  College, 

Medical  School  of  Maine,    . 

VniTenity  of  Pennsylvania, 

Philadelphia  College  of  Osteopathy.  . 

Uniwsity  of  Georgetown. 

TTniveisity  of  Vermont, 

Mehairy  Medical  College,   . 

Physicians  and  Surgeons  of  Columbia  Col- 
lege' 
Stanford  University,  .... 


Los  Angeles  College  of  Osteopathy,    . 

Physicians  and  SurgDons  of  Southern  Call 

fomia. 
Des  Moines  Osteopathic  School, 

Maryland  College  of  Medicine  and  Surgery, 

University  of  Maryhmd,     . 

Physicians  and  Surgeons,  Baltimore, 

Howard  University,    .... 

Columbian  University, 

Bdlevue  Hospital  Medical  College,    . 

New  York  University  and  Bellevue  Medi 

cal  College. 
Long  Island  College  Hospital,    . 

Comdl  University  Medical  College,  . 

Syracuse  University  College  of  Medicine, 

Medical  College  of  Virginia, 


M 
63 
86 
16 
8 
6 
5 
4 
4 
3 
3 
2 
2 
3 
2 
2 
2 
2 
2 
2 


96 
60 
31 
16 
1 
5 
2 
2 
3 
3 
3 
2 
1 
2 
2 
1 
2 
2 
1 
2 
1 
1 
1 
1 


1018-18-18. 

1M»-1»-1M6-16-1^16-17- 
17-18-18-18-18-18-18. 


1014-14-16-16-1^1^17. 

1917-17-18. 

1918-18. 

1918. 


1905. 


1916. 


1915. 


1914. 
1916. 
1902. 
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IIBDICAL  IWBlTfUTIONS  GRAMTIKO 
TBJD  DbORBE. 


Niunber 
eramined. 


Numb^ 
reKistorod. 


Year  of  OraduatioB  of 
Beiected  Applioaata. 


Wiaopnain  CoUogfi  of  Medicine  and  Surgery 

McGiU,        .        .        .     *  . 

Laval.  . 

Foreign, 

Detxxnt  College  of  Medicine  and  Surgery, 

Washington    Univernty    Medical   School 

St.  Louia. 
University  of  West  Tennessee,    . 

Hahnemann    Medical    College,    Pennsyl 

vania. 
Temple  University,     .... 


Woman's  Medical  College  of  Pennsylvania 

Jefferson  Medical  College,  . 

Yale  Medical  School,  .... 

Edeotic  Medical  College,  Cincinnati, 

Ohio  State  University  College  of  Homoeo- 
pathic Medicine. 
American  Medical  Missionary  College, 

Hahnemann  Medical  College  and  Hospital 

Chicago. 
University  of  Oklahoma  School  of  Medicine, 

State  yniversity,  Colorado, 


1017. 
1003. 


1015. 


Tabulations  showing  number  of  first  examinations  and  aver- 
age ratings  of  applicants  from  medical  schools  represented  by 
not  less  than  3  applicants:  — 


Mbdical  Inbtxtutxons. 


Number 
examined. 


Average 
Rating. 


Harvard, 

Tufts. 

Massachusetts  College  of  Osteopathy, 
Boston  University  School  of  Medicine, 
Physicians  and  Surgeons,  Boston, 

Johns  Hopkins, 

American  School  of  Osteopathy, 
Middlesex  College  of  Medicine  and  Surgery, 
Chicago  Hospital  College  of  Medicine, 
University  of  Michigan,     .... 
Rush  Medical  College 


80.4 
78.6 
73.5 
78.7 
60.0 
82.4 
71.0 
70.7 
76.0 
78.4 
80.4 
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The  following  tabulation  is  published  to  illustrate  the  point 
which  has  been  made  that  students  frequently  find  it  necessary 
to  take  supplementary  instructions  before  being  able  to  pass 
the  examinations  of  this  Board,  for  it  is  reported  by  some  of 
these  students  that  when  they  find  themselves  inadequately 
equipped,  it  is  a  common  practice  to  hire  instructors  to  give 
them  courses  in  such  subjects  in  which  they  find  themselves 
deficient. 


Namb  or  Inmitutioms. 


Number 
reiJMted. 


Times 
rejaeted. 


Reciitendon  — 


Hnuwhuaeets  GdDe«e  of  Osteopathy. 
Ifaaabhnsetts  College  of  Osteopathy, 
lisssaehnsetts  CoUece  of  Osteopathy. 
Hassaeliusetts  College  of  Osteopathy. 
Uaasaehusetts  CoUego  of  Osteopathy, 
College  of  Physicians  and  Surgeons..  Boston. 
College  of  Physicians  and  Surgeons.  Boston. 
College  of  Physicians  and  Surgeons,  Boston. 

Tufts. 

Tufts 

Tufti 

liiridliMMif  College  of  lledieine  and  Surgery, 
mrtilliisiTT  College  of  Medicine  and  Surgery. 
American  Sehool  of  Osteopathy. 
AsMrican  School  of  Osteopathy. 
Meharry  Medical  College. 
Physidans  and  Surgeons,  Baltimore, 
Maryland  College  of  Medicine  and  Surgery. 
UttiTsrsity  of  Maryhnd.   .... 

Baltimore  Medical 

Philadelphia  College  of  Osteopathy, 
UniTersity  of  Berlin,         .... 
University  of  Laval,  .... 

Chicago  Hospital  College  of  Medicine.     . 
University  of  West  Tennessee. 


2 
8 
8 
4 
3 
2 


8 
2 
2 
1 

X 
3 
2 
1 
2 
1 

8 

1 

8 
8 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 


Third 


Second  saamination. 


Second  eaawiinatioii. 
Third  examination. 
Second  easmiiiatioin. 


Fourth  saawiwatien^ 

Second  eKawlnation, 
Second  ssamiBatioB. 


Second  e«smiwatioa. 


Third 


Applications  for  registration  must  be  made  upon  blanks  fuiv 
nished  by  the  Board,  and  must  be  accompanied  by  a  certified 
photograph  of  the  applicant,  and  filed  with  the  required  fee 
not  later  than  five  days  before  the  date  of  the  examination* 
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On  receipt  of  an  application  properly  executed,  a  ticket  of  ad- 
mission is  issued  to  the  applicant,  showing  his  application  num- 
ber and  the  date  and  place  of  the  examination.  No  one  is 
admitted  except  by  ticket  "bearing  date  and  place  of  exami- 
nation. Tickets  are  issued  to  rejected  applicants  entitled  to  a 
re-examination,  upon  payment  of  a  fee  of  $3,  when  applied  for 
not  later  than  Thursday  of  the  week  next  preceding  date  of  an 
examination. 

Three  examinations  yearly  are  provided  by  law,  beginning, 
respectively,  on  the  second  Tuesday  in  March,  July  and 
November.  Extra  meetings  for  conducting  examinations  have 
been  held  beginning  on  the  second  Tuesday  in  February,  May 
and  September,  and  special  examinations  as  explained  later  in 
the  report. 

The  examinations  are  conducted  in  the  English  language 
only,  and  are  intended  to  cover  substantially  the  instruction 
given  in  the  high-grade  medical  schools  in 'this  country.  The 
subjects  on  which  the  examinations  are  principally  conducted 
are  anatomy  and  histology,  physiology  and  hygiene,  pathology 
and  bacteriology,  surgery,  obstetrics  and  gynecology,  diagnosis 
and  therapeutics,  pediatrics  and  toxicology. 

Subsequent  to  an  examination,  the  Board  devotes  a  sufficient 
number  of  days  to  a  consideration  of  the  work  done  by  each 
applicant,  and  in  doubtful  cases  carefully  reviews  all  the  papers 
and  other  evidence  submitted. 

The  law  requires  that  the  "examinations  shall  be  wholly  or 
in  part  in  writing  in  the  English  language."  It  should  be  noted 
that  this  requirement  does  not  preclude  oral  examinations  in 
part,  nor  in  part  practical  work  in  the  laboratory,  or  other 
demonstrations  of  a  practical  character. 

This  Board  is  constantly  trying  to  avoid  making  its  exami- 
nations technical  except  so  far  as  anatomy,  pathology,  and, 
occasionally,  questions  in  chemistry  are  employed,  but  ques- 
tions on  tbese  subjects  are  such  as  every  practitioner  should 
be  able  to  answer  because  they  are  fundamental  or  are  sub- 
divisions of,  or  closely  related  to,  the  common  problems  of  the 
practice  of  medicine.  To  this  end  the  co-operation  of  the  medi- 
cal schools  has  been  secured,  and  a  part  of  each  regular  exami- 
nation has  been  held  in  some  one  of  the  medical  schools  in 
this  city,  which  have  been  visited  in  rotation.     The  Board 
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wishes  to  express  its  grateful  appreciation  of  the  courtesies* 
extended  by  these  institutions. 

The  examinations  conducted  by  the  Board  are  not  severe,  nor 
is  the  rating  of  the  work  submitted  overcritical,  so  whenever  it 
appears  that  any  considerable  proportion  of  graduates  of  any 
school  fail  to  secure  approval,  such  showing  strongly  indicates 
deficiency  either  in  the  candidate  or  in  the  curriculum  of  the 
institution  from  which  he  came.  This  Commonwealth  has  not 
adopted  the  policy  of  declming  to  accept  applications  from  all 
poorly  equipped  medical  schools,  and,  consequently,  in  a  nega- 
tive way,  encourages  the  continuation  of  such  institutions.  This 
is  to  a  certain  extent  an  injustice,  since  it  indirectly  leads  to  the 
selection  of  such  schools  by  some  young  people  who  are  led  to 
believe  that  an  acceptable  medical  equipment  will  be  secured, 
but  later  find  that  the  time  spent  has  been  wasted.  Thirty- 
nine  States  in  this  Union  are  carefully  protecting  those  desiring 
to  study  medicine  by  discrediting  certain  low-grade  schools. 

The  Legislature  of  1918  enacted  amendments  to  the  medical 
registration  law  under  chapters  85  and  217  of  the  General  Acts. 
These  amendments  provide  that  the  examination  fee  to  be  filed 
with  an  application  shall  be  $25,  and  for  each  re-examination, 
allowed  under  the  application,  a  fee  of  $3;  also  that  a  fee  shall 
be  paid  for  certified  statements  of  registration,  the  amount  of 
the  fee  being  from  $1  to  $2,  according  to  the  form  of  certificate 
required,  and  $5  for  a  duplicate  copy  of  certificate  of  regis- 
tration. 

It  has  become  more  generally  known  that  the  disciplinary 
powers  of  this  Board  have  been  amplified  under  laws  enacted 
in  recent  years.  This  knowledge  has  led  to  the  filing  of  com- 
plaints alleging  irregularities  of  professional  conduct  ranging 
from  inefficiency  to  criminal  practice. 

Whenever  it  has  appeared  that  complaints  were  due  to  im- 
perfect understanding  of  the  duties  and  privileges  of  physicians, 
or  were  prompted  by  prejudice,  every  effort  has  been  made  by 
the  Board  to  act  as  mediator,  or  by  advice  to  correct  wrong 
impressions,  for  it  should  be  recognized  that  the  disappoint- 
ments incident  to  disease  should  not  be  the  foundation  for 
unwarranted  attacks  upon  a  practitioner.  But  whenever  it 
has  been  shown  that  there  was  reasonable  ground  to  believe 
that  a  physician  had  been  guilty  of  an  unprofessional  or  crim- 
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LIST  OF  NURSES  REGISTERED  IN   1918. 


^dams,  Ada  Gordon. 
Albertson,  Phyllis. 
Alexander,  Esther  Mersereau. 
Allison,  Harriet  Georgianna. 
Almond,  Lucille  Germaine. 
Alward,  Grace  Wheeler.* 
Anderson,  Anna  Isabelle. 
Anderson,  Elizabeth  Millar. 
Anderson,  Lulu  Grace. 
Anderson,  Marie  Ehzabeth. 
Armstrong,  Clara  Belle. 
Armstrong,  Katherine  Ehzabeth. 
Ashman,  Lucy. 
Averill,  Helen. 
Avery,  Emily  Blanche. 

Babin,  Anna  Catherine. 
Baker,  Anna. 
Baker,  Attie  Dimmis. 
Baker,  Jean  Eliza. 
Baldwin,  Lina  Ransom. 
Baldwin,  Vera  Camille. 
Ballentyne,  Frances  Mary. 
Barlow,  Edith  Raymond. 
Barnard,  Edith  Johnson. 
Barnes,  Francos  Lauretta. 
Barr,  Elizabeth  Williamson. 
Barrett,  Elizabeth  Veronica. 
Barrett,  Helena  Agusta. 
Barron,  Elizabeth  A. 
Barron,  Margaret  Adelaide. 
Barry,  Theresa  Mary. 
Bassett,  Margaret.* 
Bates,  Caroline  Cornelia.* 
Bayne,  Mary  Ellen. 
Beaton,  Greta  Mae. 
Beaudreault,  Bemadette. 


Beaudreault,  Marie  Louise. 
Beaudreault,  Sophie  Gertrude. 
Beaudry,  Blanche  Yvonne. 
Beedles,  Elizabeth  May. 
Behie,  AHce  Nettie. 
Belden,  Katharine  Parsons. 
Bell,  Adelaide  Lancaster.* 
Bentley,  Anna. 
Bergendahl,  Helen  Cornelia. 
Bergquist,  Signe  Maria. 
Berry,  Florence  Lydia. 
Beslove,  Anita  Maugerite. 
Bethel,  Ehzabeth  Winifred. 
Beynon,  Eva  Hazzard. 
Bicks,  Dorothea  Sophie  Caroline. 
BiUings,  Alice  Marguerite. 
Blackburn,  Violetta. 
Blair,  Charlotte  Jane. 
Blakeley,  Marion. 
Bleakney,  Jessie  Rebecca. 
Blech,  Jeanette. 
Blomberg,  Eva  Bemhardina. 
Bodkin,  Sarah  Jane. 
Bogrett,  Mary  Louise. 
Bonney,  Viola  May. 
Bousquet,  Agnes  Mary. 
Bowen,  Lily. 
Bowker,  Pearl  May. 
Bowman,  Minnie  Rebecca. 
Bowne,  Mildred  May. 
Bowser,  Louise  Avery. 
Boyce,  Edna  Marie. 
Boyd,  Gladys  Marion. 
Boyd,  Hattie  Elizabeth. 
Boyd,  Ruth  Constance. 
Boyden,  Grace  Ameha. 
Boynton,  Sara  Evelyn. 
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Bracewell,  Henry  Francis.* 
Bradford,  Velma  Katherine. 
Brady,  Ellen. 
Bragdon,  Hazel  Bailey. 
Brannen,  Annis. 
Bray,  Beulah  Prances. 
Bremer,  Henriette  Sophie. 
Brennan,  Mary  Teresa. 
Brennan,  Rose  Virginia.      \ 
Brett,  Hattie  Marion. 
Brewster,  Dorothy  Elizabeth. 
Brightman,  Alice  May. 
Brightman,  Ariel  Beatrice. 
Brindley,  Barbara  Ellen. 
Britten,  Alice  Stanton. 
Brook,  Mary. 
Brooks,  Emma  Marion. 
Brooks,  Vera  Hazel. 
Brosnahan,  Margaret. 
Brown,  Florence  M. 
Brown,  Jeanie  Stewart. 
Brown,  Sara  Davis. 
Buckley,  Eva  Constance. 
Buckley,  Marguerite. 
Buford,  Louise.* 
Bullard,  Winnifred  Arvilla. 
Bullock,  Bertha  Maud. 
BuUock,  Elizabeth  Frieda.* 
Bulman,  Edith  Mary. 
Buol,  Kate  Anna. 
Burbank,  Mary  Irene. 
Burdick,  Elsie  Trask. 
Burgett,  Mae. 
Burke,  Katherine  Frances. 
Burke,  Mary  Cecelia. 
Burrow,  Grace  Ann. 
Burton,  Edith  Pearl. 
Butland,  Etta  Levenia. 
Butler,  Gertrude  Mary. 

Cabot,  Marjory.* 
Cahill,  Mary  Agnes. 
Cahill,  Mary  Catherine. 
Cameron,  Annie  Mabon. 
Campbell,  Blanche  Eleanor. 


Campbell,  Clara  Louise. 
Campbell,  Mary  Anita. 
Campbell,  Mary  Margaret. 
Canning,  Rebecca  Jane. 
Carey,  Katharine  Louise. 
Carey,  Margaret  Celia. 
Carey,  Margaret  Cotter. 
Carlson,  Emily  Leontina.    % 
Carr,  Bessie  Mary. 
Carr,  Kathmae. 
^Carroll,  Kathryn  Valerian. 
Carter,  Emla  Irene. 
Carty,  Beatrice  Bertha. 
Case,  Elizabeth  Seabury. 
Cass,  Annie  Lee. 
Cassidy,  Margaret  Teresa. 
Cathcart,  Margaret. 
Caulfield,  Margaret  Anna. 
Cavanau^,  Alice  Xavier. 
Chadwick,  Mary  Eliza.* 
Chambers,  Rachel. 
Champion,  Ethel  Andrews. 
Chatterton,  Alice. 
Cherry,  Ethel  Brown. 
Christiansen,  Ellen. 
Church,  Jessie  Pearle. 
Churchill,  Alice  Symonds. 
Chute,  Zephina  Blanche. 
Clark,  Amy  Mary. 
Clark,  Eva  LiUian. 
Clark,  Margaret.* 
Clark,  Nettie  Estelle. 
Cleveland,  Gertrude  Dexter. 
Clifford,  lone  Constance  Mary. 
Clifford,  Mary  Morton. 
Clinch,  Amy  Frances. 
Clogston,  Jessie  Irene. 
Colton,  Dorothea.* 
Compton,  Emeline  Frances. 
Conlin,  Katherine  Frances. 
Conrad,  Florence  Jean. 
Constantine,  Mildred.* 
Cook,  Mary  Teresa. 
Cooke,  Ahna  Bertha. 
Coombs,  Mary  Elizabeth. 


/ 


^  With  honor. 


*  Nongraduate. 
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tabulation  at  the  meetings  in  Boston.  This  shows  that  the 
service  rendered  by  the  six  members  of  the  Board  conducting 
practice  at  home  is  largely  an  unpaid  contribution  to  the  State, 
for  any  physician  in  active  practice  would  necessarily  sustain 
a  considerable  loss  in  income  while  spending  this  amount  of 
time  away. 

It  seemed  to  be  difficult  for  the  Army  and  Navy  to  secure 
the  required  number  of  physicians,  for  insistent  appeals  were 
made  from  time  to  time  for  more  men  to  apply  for  commis- 
sions. It  was  felt  by  this  Board  that  every  effort  should  be 
made  in  this  emergency,  and  no  person  eligible  for  consider- 
ation by  the  government  was  kept  waiting.  These  frequent 
emergency  examinations  were  conducted  in  the  office  of  the 
Board  by  the  secretary,  assisted  by  such  members  as  might  be 
able  to  attend.  The  written  work  was  forwarded  to  the  absent 
members,  and  the  final  returns  tabtilated.  The  Board  felt  that 
under  war  conditions  the  needs  of  the  government  should  re- 
ceive first  consideration,  and  no  applicant  was  rejected  who 
appeared  to  be  sufficiently  well  qualified  to  fill  acceptably 
government  positions.  Medical  schools  were  making  every 
effort  to  shorten  courses  by  doing  away  with  vacation  periods, 
and,  while  covering  the  usual  field  of  study,  graduating  students 
in  the  shortest  possible  time.  The  Board  has  been  convinced 
that  the  course  adopted  was  for-  the  best  interests  of  the 
country. 

The  statistics  show  that  a  larger  percentage  of  applicants 
have  secured  registration  than  in  former  years,  but  the  con- 
ditions made  it  absolutely  necessary  to  avoid  the  possibility  of 
rejecting  any  useful  practitioner,  because  even  though  all  might 
not  be  accepted  or  needed  for  war  work,  all  available  medical 
material  was  needed  for  civilian  service. 

The  recent  epidemic  of  influenza  demonstrated  the  depleted 
medical  resources  of  the  State,  for  many  cases  of  dangerous 
and  painful  illness,  in  addition  to  many  major  accidents,  were 
either  not  cared  for  at  all  or  were  inadequately  treated. 

Many  students  of  history  affirm  that  war  is  followed  by 
unusual  disturbances  of  living  conditions  which  induce  sick- 
ness, and  it  is  feared  that  the  demand  for  physicians  cannot 
be  met  for  some  time  to  come. 
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It  is  regrettable  that  the  improved  methods  which  are  being 
developed  for  the  better  education  of  physicians  may  have  to 
be  modified  for  a  time^  but  this  is  a  part  of  the  penalty  exacted 
by  war. 

Several  physicians  formerly  practicing  in  towns  in  Massa- 
chusetts were  so  impressed  by  government  appeals  that -they 
left  their  homes,  with  the  result  that  there  is  no  available 
medical  service  left  in  these  localities.  Appeals  are  coming 
to  this  Board  for  doctors  to  fill  these  vacancies,  and  notices 
have  been  sent  to  recent  registrants  relative  to  these  openings. 
The  Volunteer  Medical  Service  Corps  at  Washington  has  also 
been  appealed  to,  but  at  the  present  time  very  little  progress 
has  been  made  in  meeting  these  requests.  In  addition,  the 
Board  has  requested  His  Excellency  the  Governor  to  appeal 
to  the  surgeon-general  for  the  release  of  such  physicians  as 
may  be  spared  from  the  service.* 

Responding  to  complaints  made  by  students  and  graduates 
of  a  certain  medical  school  in  this  State,  this  Board  cooperated 
with  the  Attdrney-General  in  presenting  to  the  legislative  com- 
mittee on  education  facts  relating  to  the  treatment  of  these 
students,  and  the  alleged  lack  of  proper  equipment,  of  this 
institution  to  carry  on  the  functions  of  a  medical  college. 

The  committee  did  not  see  fit  to  take  any  action  at  this 
time,  and,  so  far  as  has  been  learned,  has  not  made  any  in- 
vestigation of  the  curriculum  of  the  institution. 

Since  this  Commonwealth  has  not  adopted  the  practice 
maintained  by  many  of  the  other  States  of  providing  for  in- 
spection and  supervision  of  medical  schools  and  colleges,  this 
Board  recommends  that  some  responsible  committee  or  depart- 
ment of  the  State  be  authorized  to  investigate  and  report 
upon  the  status  of  medical  education  in  this  State,  and,  further, 
be  directed  to  make  such  recommendations  as  may  be  found 
advisable,  because  the  alleged  abuses  should  be  either  demon- 
strated or  disproved. 

At  the  present  time  one  may  feel  reasonable  doubt  as  to  the 
propriety  of  allowing  any  institution,  whose  students  or  grad- 
uates in  any  considerable  number  publicly  criticize  the  quality 
of  the  instruction  given,  to  continue  to  solicit  the  expenditure 
of  time  and  money. 

The  time  devoted  to  the  study  of  medicine  should  not  be 
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wasted,  for  every  student  is  entitled  to  aH  the  instruction  and 
training  which  are  promised  in  the  published  statements  of 
educational  institutions,  and  if  he  is  deceived,  both  he  and  the 
people  whom  he  afterwards  serves  are  defrauded. 

Some  of  these  students  have  made  sacrifices  to  secure  funds 
for  an  education  and  they  feel  that  th^y  cannot  afford  to  lose 
that  which  has  been  paid  and  make  a  new  start,  for  courses 
taken  in  a  low-grade  school  are  not  accredited  in  the  better 
institutions,  hence  the  time  spent  may  have  been  practically 
lost.  This  wastage,  if  it  exists,  is  a  reflection  on  the  policies 
of  a  State  which  permits  it  to  continue,  for  young  people  are 
entitled  to  protection  against  loss  of  time  and  money  just  as 
much  as  any  citizen  is  protected  in  his  property  rights.  In 
some  instances,  a  student's  time  and  money  saved  for  his 
education  are  his  only  assets  aside  from  the  common  asset  of 
his  person. 

Any  investigation  of  conditions  suggested  by  complaints 
which  have  reached  this  Board  could  be  properly  conducted 
by  the  legislative  committee  on  education  or  by  the  State 
Board  of  Education. 

The  Board  again  wishes  to  state  its  appreciation  of  the  work 
done  by  Mr.  Arthur  E.  Keating  of  the  State  police  force,  who 
has  given  much  valuable  assistance  to  the  Board  in  making 
investigations  and  preparing  cases  for  prosecution. 

» 
Registration  of  Chiropodists. 

Although  every  possible  effort  has  been  made  to  notify  every 
person  who  might  have  registered  under  the  waiver  in  the  law 
providing  for  the  registration  of  the  practice  of  chiropody,  so 
many  of  these  practitioners  failed  to  take  advantage  of  this 
registration  without  examination,  the  Legislature  was  con- 
vinced that  the  time  for  general  registration  should  be  extended, 
and  hence  chapter  15  of  the  General  Acts  of  1918  was  enacted, 
giving  all  who  had  been  in  practice  two  years  prior  to  the  pas^ 
sage  of  the  act,  the  privilege  of  registration  without  exami- 
nation if  application  was  made  on  or  before  May  1,  1918. 

The  Board  has  registered  this  year  73  applicants,  8L  of  whom 
are  gradua.tes  of  schools  of  chiropody  which  meet  the  require- 
ments of  the  law  at  the  present  time.  The  remaining  65  com- 
prise those  granted  registration  under  the  extension  of  time. 
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those  registered  under  re-examination,  and  those  whose  appli- 
cations were  filed  last  year  but  relative  to  which  final  dispo- 
sition had  not  been  made. 

At  the  time  of  the  passage  of  the  law  comparatively  few 
practitioners  of  chiropody  were  graduates  of  recognized  schools, 
and  there  were  few  pupils  studying  this  branch  of  medicine, 
but  now  that  the  State  is  regtQating  this  practice,  more  people 
will  secure  a  better  education  and  be  in  position  to  apply  for 
registration  under  the  requirements  of  the  law.  There  will 
be  in  the  future  a  larger  number  of  applicants,  because  of 
educational  facilities  which  have  developed. 

The  law  restricting  chiropody  to  registered  practitioners  is 
now  generally  respected  and  obeyed,  but  at  first  there  were 
representatives  of  firms  manufacturing  arch  supports  and  other 
appliances  who  were  examining  and  prescribing  for  troubles 
which  can  only  be  treated  legally  by  registered  practitioners. 
Every  reported  irregularity  of  this  kind  was  investigated  by  the 
Board  and  the  law  explained,  with  the  result  that  this  practice 
is  not  carried  on  to  any  extent  at  the  present  time.  It  should 
be  fully  understood  by  dealers  in  footwear  that  only  those  who 
are  properly  registered  by  this  Board  may  diagnose  and  pre- 
scribe for  disabilities  of  the  feet,  and  any  one  learning  of  at- 
tempts to  practice  illegally  should  report  the  fact  to  this  Board. 

Messrs.  Harry  P.  Kenison  and  Gilbert  N.  Pettingill  have 
continued  to  act  as  representatives  of  the  chiropodists  in  asso- 
ciation with  Drs.  S.  H.  Calderwood,  A.  L.  Chase  and  W.  P. 
Bowers  of  this  Board  in  conducting  examinations. 

For  conducting  the  work  of  the  chiropody  department  for 
the  ensuing  year  the  Board  recommends  an  appropriation,  as 
follows:  — 

For  members  of  the  department  and  chiropodist  assistants, 
$600;  and  for  incidental  expenses  of  the  department,  $487. 

Financial  Statement  of  Chiropody  Department. 

Ai>propriatian8. 

Salaries  of  Board  members,  ........  $300  00 

Salaries  of  chiropodist  assistants, 300  00 

Clerical  services, 350  00 

Incidental  expenses  of  department, 600  00 

$1,550  00 
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Expenditures. 

Salaries  of  members  of  department, S300  00 

Salaries  of  chiropodist  assistants, "300  00 

Emergency  clerical  services, 73  50 

Incidental  expenses  of  department, 290  98 

$96448 
Receipts. 

55  examination  fees,  at  SIO  each, S550  OO 

11  examination  fees,  at  S15  each, 165  00 

449  renewal  fees,  at  $2  each, 898  00 

3  re-examinations,  at  S2  each, 6  00 

1  certified  statement,  at  SI, 1  OO 

Sl,620OO 

The  Board  again  calls  attention  to  the  inadequate  accom- 
modations furnished  by  the  State,  for  the  space  provided  is 
insufficient  for  the  transaction  of  its  routine  business,  and 
whenever  it  has  been  necessary  to  conduct  hearings,  not  only 
the  Board  but  complainants,  defendants,  counsel  and  witnesses 
are  seriously  inconvenienced.  It  is  most  undignified  for  a  State 
department  to  be  obliged  to  transact  important  business  under 
conditions  which  are  annoying  to  all  concerned,  and  it  is  hoped 
that  adequate  accommodations  will  be  provided  in  order  that 
methods  of  procedure  and  opportunities  for  judicial  conclusions 
may  be  freed  from  the  annoyance  incident  to  overcrowding- 
and  interruption. 

It  is  the  purpose  of  the  Board  to  publish  this  year  a  certified 
list  of  practitioners  registered  in  medicine  during  the  past  three 
years,  and  also  a  list  of  chiropodists  registered,  so  that  the  new- 
issue,  used  in  conjunction  with  the  publication  Already  at  hand, 
will  furnish  a  complete  list  to  date. 

Respectfully  submitted, 

SAMUEL  H.  CAIyDERWOOD,  M.D.,  Chairman. 
WALTER  P.  BOWERS,  M.D.,  Secretary. 
AUGUSTUS  L.  CHASE,  M.D. 
CHARLES  H.  COOK,  M.D. 
MICHAEL  F.  FALLON,  M.D. 
MATTHEW  T.  MAYES,  D.O.,  M.D. 
NATHANIEL  R.  PERKINS,  M.D. 
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REGISTRATION  OF  NURSES. 
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Norlin,  Gunhild. 
Nutter,  Berta  Pember, 
Nyhan,  Nan  Teresa. 

O'Brien,  Mary  Agnes. 
O'Brien,  Mary  Josephine. 
O'Brien,  Mary  Victorine. 
O'CJonnor,  Elizabeth. 
Ogerson,  Ingeborg. 
O'Grady,  Mary. 
Ogston,  Katherine  Grenevieve. 
O'Kane,  Lucy  Teresa. 
Olson,  Hattie  Mabel  Putnam.^ 
O'Malley,  Anne  Louise. 
O'Neill,  Catherine  Veronica. 
O'Neill,  Margaret  Mary. 
O'Neill,  Mary  Catherine. 
O'Rourke,  Anna  Maria. 
Osgood,  Lillian  Augusta. 
O'Toole,  datherine  Florence. 
Owen,  Esther  Amelia. 
Owen,  Mary  Mingay. 

Pare,  Ruth  Eveljoi. 
Park,  Ruby  Antoinette. 
Patch,  Pauline  Gertrude. 
Patridk,  Isabella  Josephine. 
Patterson,  Carrie  Alvera. 
Peacock,  Ida  Pearl. 
Pearson,  Edna  Eileen. 
Pearson,  Margaret  Louisa. 
Peck,  Lena  Hathaway. 
Penplly,  Grace  Agnes. 
Percy,  Dora  May. 
Perret,  Bertha  Louise. 
Perry,  Louise  Drew. 
Petersen,  Anna  Matilda. 
Petit,  Berthe  Lorraine.* 
Pfaffenbach,  Augusta. 
Phee,  Jennie. 
Phelps,  Gladys  Emeila. 
Phipps,  Ora  May. 
Pickering,  Grace  Trafton. 
Pierce,  Esther  Gertrude. 
Knckney,  Elsie  May.* 
Pinkham,  Susan  Martha  Stevens. 
Pisnoy,  Bessie  Dorothy. 


Plunkett,  Elva  Lenore. 
Pomeroy,  Marion  Evel3ai. 
Poole,  Edith  Marion. 
Porter,  Lillian  Estelle. 
Postell,  Elizabeth  Foulk. 
Potter,  Adelaide. 
Potter,  Florence  May. 
Potts,  Alice.* 
Power,  Hannah  Agnes. 
Prescott,  Mildred  Vivian. 
Price,  Marie  Violet. 
Proctor,  Annie  Laurie. 
Proctor,  Sophia. 
Purbrick,  Marian. 
Purcell,  Mary  Agnes. 

Quereau,  Clara.* 
Quist,  Estrid  Elizabeth. 

Ramsey,  Anna  Agnes. 
Rauh,  Emma  Elizabeth. 
Rawson,  Ethel  Elizabeth. 
Record,  Bessie  Marion. 
Reed,  Doris  Porter.* 
Reilly,  Grace  Louise. 
Reilly,  Ruth  Gertrude. 
Reynolds,  Mary  Ellen. 
Rich,  Alice  May. 
Richardson,  Florence  Kate. 
Ricketts,  Myrtle. 
Riha,  Pauline. 
Riley,  Lillian  Estelle. 
Riley,  Theresa  Monica. 
Rban,  Margaret  Mary: 
Robb,  Ruth  Esther. 
Roberts,  Myrtle  Evelyn. 
Robertson,  Annie  Marcilla. 
Robertson,  Ethel  Jardine. 
Robertson,  Marjorie. 
Robertson,  Violet  M. 
Robinson,  Jessie  Wood. 
Robinson,  Marie  Louise. 
Rockwell,  Gladys  Muriel. 
Rockwell,  Helen  Reta. 
Rodgers,  Isabelle. 
Rogers,  Hester  Babeon. 
Rose,  Alice  May. 
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Roes,  Anna  Reinetta. 
Ro68,  Christine. 
Ross,  Effie. 
Rowan,  Katheiine. 
Rowley,  Ruth  Frances. 
Rowter,  Sadie  Irene. 
Royce,  Olive  Maude. 
Ruffin,  Gladys  Mitchell. 
Rusack,  Eva  May. 
Russell,  Effie  May. 
Russell,  Gertrude  Tate. 
Ryan,  Edna  Irene. 
Ryan,  Emma  Catherine. 
Ryan,  Mary  Christine. 
Ryer,  Eudora  Evelyn. 

Salsman,  Laura  Marion. 
Sanunis,  Frieda  Katharine. 
Sandstrom,  Ruth  Louise. 
Sargent,  Estelle  Barrett. 
Saunders,  Leila  E. 
Sawyer,  Louise  Wheeler. 
Schull,  Rose  Marie. 
Schwaller,  Marjorie  Geraldine. 
Scott,  Harriett  Eliza. 
Seiders,  Helen  Maud. 
Selby,  Helen  Matilda. 
Sewall,  Etta  May. 
Shaw,  Harriet  Gladys. 
Shaw,  Maude  Elnor. 
Shea,  Cecilia  Mary. 
Shea,  Katherine  Veronica. 
Shea,  Marion  Gertrude. 
Shedd,  Vira  Mildred. 
Sheehan,  Anna  Josephine. 
Sheehan,  Ella. 
Shepard,  Grace  Altania. 
Shepherd,  Annie  Elizabeth.^ 
Sheridan,  Mabel  Cecilia. 
Sherwood,  Elizabeth. 
Shine,  Ethel  Cecilia. 
Short,  Isabelle  Louise. 
Shurtieff,  Ruth  Inez. 
Sico,  Rose. 

Sides,  Mary  Elizabeth. 
SiUars,  Sara  Gertrude. 


Simard,  Ida  Malvina. 
Simms,  Eva  Ann. 
Simpson,  Lucy. 
Sippach,  Minna. 
Sister  Mary  Thecla.^ 
Sleep^  Ronello  Mabel. 
Sloan,  Marion  Edna. 
Slocum,  Sabra  Etta. 
Small,  Alice  Lillian. 
Smith,  Bessie  Jean. 
Smith,  Charlotte  Anne. 
Smith,  Charlotte  Geddie. 
Smith,  Esther  Perkins. 
Smith,  Ethel  Margaret. 
Smith,  Florence  Kate. 
Smith,  Flossie  May. 
Smith,  Martha  Edward. 
Smith,  Mary  Franklin. 
Smith,  Ruble  May. 
Snider,  Barbara  Helen. 
Snook,  Elsie  May. 
Sopko,  Theresa. 
Spaulding,  Nan  Annette. 
Spear,  Katherine  Emma. 
Spellman,  Marian  Claire. 
Spiers,  Edith  May. 
Spinney,  Jessie  May. 
Spinney,  Marion  Frances. 
Stacy,  Blanche  Melvina. 
Staebler,  Anna  May  Maybee. 
Stansfield,  Edna. 
Stanton,  Gladys  May. 
Staples,  Edith  Stuart.  ^ 
Staples,  Sarah  Lois. 
Steen,  Georgia  Adell. 
Steeves,  NeLta  May. 
Stephenson,  Viva  EsteUa. 
Stewart,  Jennette  McLeod. 
Stewart,  Sadie  Duncan. 
Stiles,  Charlotte  Lillian. 
Stone,  Florence  Elaine. 
Stopford,  Margaret  Jessie. 
Stowelly  Maiy  Buzzo. 
Strang,  Lillian  Amanda. 
Sullivan,  Elizabeth  Catherine. 
Sullivan,  Esther  Mae. 
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Board  of  Dental  Examznerb, 

Boston,  Mass.,  Deo.  18,  1018. 

To  His  Excellency  Samuel  W.  McCall,  Oavemor. 

Sir:  —  In  compliance  with  statutory  requirements  the  Board 
of  Dental  Examiners  has  the  honor  of  submitting  to  you  the 
thirty-second  annual  report  for  the  year  ending  Nov.  30,  1918. 

The  commission  of  Joseph  N.  CarriSre,  D.D.S.,  of  Fitchburg 
expired  in  April,  and  he  was  reappointed  by  Your  Excellency 
for  a  term  of  five  years. 

The  Board  has  conducted  three  examinations  of  candidates 
applying  for  registration  in  dentistry,  and  the  same  number 
for  those  applying  to  be  registered  as  dental  hygienists. 

The  practical  work  in  all  examinations  has,  as  usual,  been 
conducted  at  the  Harvard  and  Tufts  Dental  Schools  and  the 
Forsyth  Dental  Infirmary,  to  which  we  are  indebted  for  gen- 
erous and  courteous  co-operation. 

The  results  of  the  year's  examinations  are  shown  by  the 
following:  — 

Examinations  of  Candidates  fob  ^gistration  in  Dentistry. 

February  Examination. 

Whole  number  examined, 113 

Passed, 92 

Rejected, 21 

June  Examination, 

Whole  number  examined, 189 

Passed, 158 

Rejected, 30 

Not  yet  acted  upon, 1 

October  Examination. 

Whole  number  examined, 42 

Passed, 26 

Rejected, 16 
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Examination  of  Candidates  fob  Registration  in  Dental  Htgiene. 

October,  1917,  Examination.^ 

Whole  number  examined, 17 

Passed, 16 

Rejected, 1 

February  Examinalion. 

Whole  number  examined, 2 

Passed, 2 

June-July  Examination, 

Whole  number  examined, 6 

Passed, 5 

Not  yet  acted  upon, 1 

October  Examination, 

Whole  number  examined, 19 

Passed, 19 

Financial  Statement. 

Fees  from  applicants  received  and  paid  into  the  treasury  of  the 

Conomonwealth  Nov.  30, 1918, $6,421  50 

Expenditures, 4,738  03 

Excess  receipts  over  expenditures, Sl,683  47 

The  Board  has  completed  the  triennial  registration  required 
by  section  4,  chapter  301,  General  Acts  of  1915,  and  has  pub- 
lished lists  of  the  names  and  office  addresses  of  all  dentists 
registered  and  practicing  in  the  State,  arranged  alphabetically 
by  names  and  also  by  cities  and  towns  in  which  their  offices 
are  situated. 

As  usual,  some  cases  of  violation  of  the  dental  law  have  come 
to  the  attention  of  the  Board.  All  such  have  been  referred  to 
the  department  of  the  State  Police  and  handled  in  a  most 
satisfactory  manner. 

Since  the  establishment  of  this  Board  by  the  General  Acts 
of  1887,  there  has  been  a  gradual  and  steady  increase  in  its 
duties  and  responsibilities.     The  requirements  for  dental  edu- 

1  Final  action  upon  these  oandidatee  not  taken  until  December,  1918. 
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cation  have  been  continually  advancing  and  the  exactions  of 
our  examination  for  maintaining  high  standards  correspond- 
ingly commensurate.  During  the  period  covered  by  this  report, 
43  dental  hygienists  have  been  examined  and  registered  by  this 
Board,  the  first  to  be  licensed  in  this  State.  The  examination 
of  this  new  class  of  candidates  has  materially  increased  the 
amount  of  time  and  study  necessitated  in  the  discharge  of  our 
duties.  It  may  be  noted  that  this  Commission  has  always  re- 
turned a  substantial  profit  to  the  State.  Within  the  last  fiscal 
year  the  excess  of  receipts  over  expenditures  is  $1,683.47,  the 
largest  in  the  history  of  the  Board,  and  even  including  the 
added  labor  and  expense  in  securing  and  preparing  for  publica- 
tion the  triennial  lists  before  mentioned.  The  only  situation 
that  has  remained  unchanged  from  the  beginning  is  the  financial 
remuneration  for  services  of  the  members  of  the  Board.  This, 
in  connection  with  the  facts  above  given,  we  submit  to  your 
thoughtful  consideration. 

We  recommend  that  the  present  dental  law  be  so  amended 
as  to  conform  to  the  present  four  years'  course  of  the  dental 
schools,  and  that  the  classification  of  "reputable"  schools  also 
be  made  to  conform  to  the  general  classification  recently 
adopted  by  the  Surgeon  General  of  the  United  States  as  the 
result  of  an  authorized  and  exhaustive  examination  by  the 
Dental  Educational  Council  of  America. 

We  also  recommend  that  there  be  an  annual  registration  of 
the  dentists  practicing  in  this  Commonwealth  instead  of  once  in 
three  years,  as  at  present. 

All  of  which  is  respectfully  submitted. 

C.  WESLEY  HALE,  Chairman. 
GEORGE  H.  PAYNE,  Secretary. 
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REPORT, 


To  His  Excellency  Samuel  W.  McCall,  Governor. 

Sib:  —  In  compliance  with  statute^  the  Board  of  Registration 
in  Pharmacy  respectfully  presents  this  its  thirty-third  report 
relative  to  the  condition  of  pharmacy  in  this  Commonwealth 
and  its  official  acts. 

The  closing  of  the  fiscal  year  has  been  shortly  preceded  by 
the  closing  of  the  great  world  conflict,  but  war  conditions  will 
no  doubt  continue  to  affect  the  drug  business  for  some  time 
to  come. 

As  pharmacy  is  both  professional  and  mercantile  it  not  only 
has  shared  in  the  business  prosperity  resulting  from  plenty  of 
employment  and  high  wages,  but  has  reaped  the  just  reward 
of  professional  skill  in  administering  to  the  needs  of  the  public 
throughout  the  year  and  particularly  during  the  epidemic  of 
influenza  in  the  fall.  The  number  of  prescriptions  filled  during 
this  period  was  without  precedent.  The  success  of  the  drug 
business,  however,  has  demanded  the  continual  readjustment 
of  retail  prices  to  correspond  with  the  rising  cost  of  drugs  and 
ever  advancing  expense  for  clerk  hire. 

The  year  closed  with  1,639  drug  stores,  as  compared  with 
1,737  of  the  year  previous.  This  decrease  was  chiefly  the 
result  of  the  closing  of  many  stores  on  account  of  enlistment 
or  draft  of  registered  owners.  Some  stores  also  were  discon- 
tinued except  for  the  sale  of  simple  household  remedies  and 
proprietary  medicines,  thus  eliminating  them  from  the  list  of 
drug  stores.  Fewer  stores  were  opened.  Ambitious  young 
men  who  would  have  started  new  stores  employed  their  en- 
ergies in  the  service  of  their  country.    Others  who  could  have 
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William  £.  Foss  is  Chief  Engineer  of  Water  Works  and  John  L. 
Howard,  Assistant  to  the  Chief  Engineer.  The  following  are  super- 
intendents of  departments  under  the  direction  of  the  Chief  En^- 
neer:  Eliot  R.  B.  Allardice,  Superintendent  of  the  Wachusett  De- 
partment; Charles  E.  Haberstroh,  Superintendent  of  the  Sudbur}' 
and  Cochituate  Works  and  of  the  portion  of  the  Weston  Aqueduct 
above  the  Weston  Reservoir;  Samuel  E.  Killam,  Superintendent  in 
charge  of  the  Weston  Reservoir  and  the  remaining  portion  of  the 
Weston  Aqueduct,  and  of  all  distributing  reservoirs  and  pipe  lines 
within  the  Metropolitan  Water  District;  and  Arthur  E.  O'Neil, 
Superintendent  of  the  several  water  works  pumping  stations. 

The  average  engineering  force  employed  on  construction  and 
maintenance  during  the  year  has  included,  in  addition  to  the  Chief 
Engineer,  1  assistant  to  Chief  Engineer,  4  department  superintend- 
ents, 1  division  engineer,  7  assistant  engineers  and  26  others  in 
various  engineering  capacities,  and  as  sanitary  inspectors,  clerks, 
stenographers  and  messengers,  the  total  force  numbering  40. 

A  maintenance  force  in  addition  to  those  engaged  in  engineering 
capacities,  as  above  mentioned,  numbering  upon  the  average  during 
the  year  285,  has  been  required  at  the  pumping  stations,  upon  res- 
ervoirs, aqueducts,  pipe  lines  and  upon  minor  construction  work. 
At  the  ^d  of  the  year  this  force  numbered  255. 

Frederick  D.  Smith  is  Chief  Engineer  of  Sewerage  Works.  He  has 
been  assisted  by  Henry  T.  Stifif,  Division  Engineer  in  charge  of  the 
oflSce  and  drafting,  by  4  assistant  engineers  and  by  11  others  em- 
ployed in  different  engineering  capacities,  and  by  2  stenographers 
and  clerks. 

The  maximum  engineering  force  employed  at  any  one  time  during 
the  year  on  the  construction  and  maintenance  of  the  Sewerage  Works 
was  21. 

The  regular  maintenance  force  required  in  addition  for  the  opera- 
tion of  the  pumping  stations,  the  care  and  inspection  of  the  sewers, 
and  for  other  parts  of  the  Sewerage  Works,  exclusive  of  the  engi- 
neers and  day-labor  forces,  on  the  average  has  been  149. 

The  whole  regular  force  of  the  Sewerage  Department  at  the  end 
of  the  year  numbered  165,  of  whom  the  Chief  Engineer  and  15 
assistants  and  draftsmen  were  engaged  in  general  upon  the  works, 
and  of  the  remainder,  91  were  employed  upon  the  North  System 
and  58  upon  the  South  System. 
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The  maximum  number  of  men  employed  upon  contracts  and  upon 
day-labor  construction  on  the  Sewerage  Works  during  the  year  was 
for  the  week  ending  December  21^  when  the  number  amounted  to  80. 

II.    METROPOLITAN  WATER  DISTRICT. 

The  Metropolitan  Water  District  now  comprises  the  cities  of 
Boston,  Chelsea,  'Everett,  Maiden,  Medford,  Melrose,  Newton, 
Quincy,  Revere  and  Somerville,  and  the  towns  of  Arlington,  Bel- 
mont, Lexington,  Milton,  Nahant,  Stoneham,  Swampscott,  Water- 
town  ^nd  Winthrop,  —  in  all  10  cities  and  9  towns.  The  District 
has  an  area  of  174.8^  square  miles,  no  additional  municipalities  having 
been  admitted  into  the  District  during  the  year.  Its  population, 
according  to  the  State  Census  taken  for  April  1,  1915,  was  1,201,300. 
The  population  of  the  District  on  July  1,  1918,  the  date  upon  which 
calculations  for  the  Water  Works  are  based,  was  estimated  as 
1,286,770. 

ni.  METROPOLITAN  WATER  WORKS  —  CONSTRUCTION. 

The  total  amount  expended  for  the  construction  and  acquisition 
of  the  Metropolitan  Water  Works  since  the  passage  of  the  Metro- 
politan Water  Act  in  the  year  1895  has  been  $43,157,070.65. 

The  total  amount  expended  during  the  calendar  year  on  account 
of  the  construction  and  acquisition  of  works  has  been  $173,238.26. 
The  details  of  this  expenditure  are  as  follows:  mainly  on  account 
of  work  to  provide  for  an  additional  water  supply,  from  the  southern 
high  service  of  the  Metropolitan  Water  System,  for  the  towns  of 
Watertown  and  Belmont,  $92,821.22;  for  work  on  account  of  the 
construction  of  the  Wachusett-Sudbury  transmission  line,  $62,543.38; 
and  for  other  minor  works,  engineering  and  administration  expenses, 
the  sum  of  $17,873.66. 

The  construction  of  an  electric  transmission  line  from  the  Sud- 
bury Dam  power  station  to  the  similar  station  at  the  Wachusett 
Dam  is  now  completed  and  the  production  of  power  at  these  two 
stations  can  for  the  future  be  used  in  the  most  advantageous  manner. 

The  requirements  of  the  United  States  Arsenal  at  Watertown 
and  the  rapid  growth  of  other  industries  in  that  town  have  made 
necessary  an  enlargement  of  the  water  supply  of  the  district  com- 
prised within  the  limits  of  Watertown  and  Belmont.  Therefore, 
the  Legislature,  by  chapter  177  of  the  General  Acts  of  the  year 
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and  this  Board  therefore  .desires  the  privilege  of  continuing  its 
representation  at  these  meetings. 

The  Board  has  been  greatly  pleased  with  the  work  of  its 
agent  during  the  past  year.  He  has  made  1,540  inspections, 
this  number  including  registered  stores  as  well  as  those  carry- 
ing a  stock  of  patent  medicines  and  household  remedies.  In 
a  great  many  cases  the  agent  discovered  violations  resulting 
from  carelessness  as  to  technical  points  in  the  law,  and  these 
were  corrected  and  right  systems  established  ui>on  his  instruc- 
tions at  the  time.  In  other  cases  of  a  more  serious  nature, 
formal  complaint  was  made  to  the  Board,  and,  after  hearings, 
the  violators  were  punished;  or,  if  unregistered  stores,  the 
proper  authorities  were  notified. 

Our  agent  found  a  number  of  stores,  owned  and  operated 
by  persons  not  registered  as  pharmacists,  which  appeared  to 
the  public  as  authorized  drug  stores  because  of  signs  bearing 
words  such  as  "drug  store"  or  "drugs."  In  a  number  of  these 
stores  drugs  and  medicines  were  found  which  should  be  sold 
by  registered '  persons  only.  In  one  case  hypodermic  instru- 
ments were  purchased  by  the  agent  without  any  questions  being 
asked.  Other  unregistered  stores  confined  their  stock  to  those 
drugs  and  medicines  which  they  could  sell  legally.  However, 
in  either  case,  one  would  expect  to  be  supplied  with  any  drug 
needed  in  sickness.  This  Board  feels  that  the  public  should 
not  be  thus  deceived  as  to  the  authority  of  a  drug  store.  The 
present  law  prohibits  the  person  who  has  not  passed  the  bar 
examinations  from  advertising  a  law  office,  and  imp>oses  a 
penalty  upon  one  not  registered  as  a  physician  who  hangs  out 
a  sign  "M.D."  At  the  present  time  this  Board  can  merely 
request  that  a  sign  indicating  a  drug  store  be  removed,  but 
cannot  insist  by  any  authority  of  law.  The  matter  could  be 
regulated  by  an  amendment  to  the  statute  which  would  pro- 
hibit a  store  from  being  represented  as  conducting  a  drug 
business  unless  so  authorized  by  the  Board  of  Registration  in 
Pharmacy. 

The  Board  is  also  convinced  of  the  necessity  of  better  safe- 
guarding the  public  by  some  provision  of  statute  which  would 
prohibit  stores  from  being  continued  as  drug  stores  after  the 
registered   pharmacist   to   whom   the   permit   was   issued   has 
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severed  his  connection  ^with  the  business.  This  frequently 
occurs  in  stores  operated  by  corporations  in  which  the  regis- 
tered manager  is  not  a  stockholder,  and  in  cases  where  a 
pharmacist  owns  two  stores,  one  being  operated  by  a  registered 
clerk.  It  has  also  occurred  in  stores  operated  by  widows  of 
deceased  pharmacists,  where  the  clerk  is  not  required  to  have 
any  financial  interest.  In  some  of  these  instances  another 
pharmacist  has  not  taken  charge  of  the  store  for  several  weeks. 

The  B<)ard  recommends  that  the  law  be  so  amended  as  to 
provide  that  the  permit  shall  become  void  and  be  returned  to 
this  oflBce  when  the  pharmacist  severs-  his  connection  with  the 
business.  If,  then,  another  pharmacist  is  not  immediately 
secured  who  can  take  out  another  permit  for  the  store,  the 
drug  business  can  have  no  legal  authority  to  be  conducted 
until  such  pharmacist  is  obtained. 

This  Board  believes  that  the  legislation  suggested  in  this 
report,  if  enacted,  will  operate  for  the  best  interest  of  pharmacy 
as  well  as  for  the  public  health. 

The  financial  statement  of  the  Board  follows  in  the  report 
of  the  secretary. 

All  of  which  is  respectfully  submitted. 

JOHN  F.  HAYES,  President. 
JOHN  J,  TOBIN,  Secretary: 
WILLIAM  S.  BRIRY. 
LEON  C.  ELLIS. 
Nov^B-H.  1918.  PERCY  N.  HALL. 

The  term  of  William  S.  Briry  of  Melrose  expires  by  process 
of  law  with  this  report.  Becoming  a  member  of  the  Board 
on  Dec.  2,  1913,  he  has  been  an  active  worker  during  the  past 
five  years,  serving  as  secretary  during  1916  and  1917,  and 
representing  the  Board  at  various  meetings  of  the  National 
Association  of  Boards  of  Pharmacy.  The  Board  has  appre- 
ciated his  services  and  regrets  exceedingly  to  part  with  him 
as  a  fellow  member. 

JOHN  F.  HAYES,  President. 

JOHN  J.  TOBIN,  Secretary. 

LEON  C.  ELLIS. 

PERCY  N.  HALL. 
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(2)    Aqueducts. 

The  Wachusett  Aqueduct  was  in  service  for  the  passage  of  water 
from  the  Wachusett  Reservoir  to  the  Sudbury  Reservoir  during  the 
whole  or  portions  of  298  days.  The  quantity  of  water  flowing 
through  the  aqueduct  was  equal  to  an  average  of  108,667,000  gal- 
lons per  day  for  the  entire  year,  which  is  18,547,000  gallons  more 
than  the  daily  average  flow  in  1917.  All  of  the  water  drawn  from 
the  reservoir  into  the  aqueduct  was  used  before  its  admission  for 
the  development  of  electric  energy. 

For  distribution  to  the  cities  and  towns  of  the  Metropolitan 
District  water  was  drawn  through  the  Sudbury  Aqueduct  to  the 
Chestnut  Hill  Reservoir  every  day  in  the  year,  the  daily  average 
for  the  whole  year  being  74,633,000  gallons,  an  mcrease  of  19,080,000 
gallons  per  day  over  that  discharged  in  1917. 

The  Weston  Aqueduct  was  in  use  314  days,  the  quantity  of  water 
delivered  through  the  aqueduct  being  equivalent  to  a  daily  average 
of  50,512,000  gallons,  a  decrease  of  1,567,000  gallons  from  that  de- 
livered in  the  previous  year. 

Water  was  discharged  through  the  Cochituate  Aqueduct  on  12 
days  during  the  year,  the  total  quantity  of  water  discharged  being 
154,400,000  gallons. 

(3)    Pumping  Stations. 

The  total  amount  of  water  pumped  at  all  the  pumping  stations 
was  33,194,370,000  gallons,  which  is  9,586,350,000  gallons,  or  40.61 
per  cent,  more  than  in  the  previous  year. 

The  following  are  the  several  pumping  stations:  — 


Number 

of 
EngiiiM. 


OuktrBOt 

Copaoity  per 

Day 

(Qallons). 


lift  (Feet). 


Chestnut  Hill  highreervioe  etation, 
Chestnut  Hill  low-eervioe  station. 
Chestnut  Hill  low-aervioe  etation, 
spot  Pond  station, 
Arlington  station, 
Hyde  Park  station,     . 


4 
3 
1 
2 
3 
2 


66,000,000 

106.000,000 

40,000,000 

80,000.000 

6,000.000 

6,000,000 


13S 

60 

130 

125 


140 


The   amount   expended   for   the   operation   of  the   stations  was 
$194,390.98,  which  is  $59,175.23  more  than  for  the  year  1917. 
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The  total  amount  of  coal  purchased  during  the  year  was  14^748.52 
gross  tons,  of  which  8,679.57  tons  were  bituminous  and  6,068.95 
tons  anthracite.  All  of  the  anthracite  coal  was  screenings.  The 
average  cost  of  bituminous  coal  delivered  in  the  bins  at  the  various 
stations  varied  from  $7.43  to  98.75,  and  the  average  cost  of  anthra- 
cite coal  varied  from  $4.82  to  $5.99. 

(4)    Protection  op  the  Water  Supply. 

The  Marlborough  Brook  filter-beds,  on  which  is  filtered  the  water 
received  from  brooks  passing  through  the  thickly  settled  portions 
of  Marlborough  still  continue  adequate  for  the  filtration  of  the  water 
received. 

The  Pegan  Brook  pumping  station,  at  which  is  pumped  upon  the 
filter-beds  the  surface  drainage  of  about  one  square  mile  in  the 
thickly  settled  portion  of  Natick,  was  in  successful  operation  on 
215  days  in  the  year. 

The  filter-beds  which  receive  for  filtration  the  water  flowing 
through  the  thickly  settled  portion  of  the  town  of  Sterling,  as  well 
as  the.  smaller  filter-beds  which  receive  the  drainage  from  a  few 
houses  near  Sterling  Junction,  the  Worcester  County  Training 
School  at  West  Boylston  and  from  the  swimming  pool  at  South- 
borough,  have  been  in  successful  operation  and  required  only  the 
usual  attention  during  the  year. 

Studies  for  the  disposal  of  manufacturing  wastes,  as  well  as  for 
the  disposal  of  house  drainage  from  the  various  towns  within  the 
drainage  area  of  the  Metropolitan  Water  System,  have  bcfen  in 
progress  during  the  year. 

Constant  inspection  of  the  watersheds  has  been  maintained  by 
the  Sanitary  Inspector  and  his  assistants  and  members  of  the 
maintenance  force.  It  is  a  well-earned  tribute  to  the  sanitary 
administration  of  the  Wachusett  water  district  that  not  a  single 
case  of  typhoid  has  been  found  there  during  the  past  year. 

Chemical  examinations  of  the  waters  used  were  made  by  the  State 
Department  of  Health,  and  in  addition,  microscopical  and  bacterial 
examinations  were  made  by  the  Board.    These  examinations  enable  j 

the  Board  to  take  measures  to  remedy  any  difiiculties  which  are  I 

found  to  exist.  i 

The  quality  of  the  water  brought  to  the  Metropolitan  District 
continues  to  be  satisfactory  both  in  taste  and  appearance.    This 
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Obituary. 


Alfred  D.  Adams,  Roslindale. 
Daniel  W.  Adams,  Stoneham. 
William  D.  Barnes,  Orange. 
John  D.  Bany,  Lynn. 
Cities  Bass,  Boston. 
Eliza  G.  H.  Brackett,  Wobum. 
Patrick  H.  Burke,  Lynn. 
Albert  H.  P.  Byers,  Lynn. 
John  F.  Qahill,  Cambridge. 
Joseph  E.   Chenette,   Indian   Or- 
chard. 
Orrin  B.  Cole,  Bridgewater. 
Alice  G,  Coleman,  Nantucket. 
James  W.  Cooper,  Plymouth. 
Harry  B.  Davenport,  Plymouth. 
Henry  H.  Dudley,  Bridgewater. 
George  A.  Elliott,  Holyoke. 
Howard  B.  Foster,  Gloucester. 
Victor  G.  Garland,  Gloucester. 
George  A.  Garratt,  Somerville. 
Arthur  Gavin,  Maiden. 
Clarence  K.  Graves,  Northampton. 
N.  Lawton  Graves,  Hyde  Park. 
Abraham  Grerstein,  Lawrence. 
Burke  L.  Grindle,  Roxbury. 
Henry  C.  Hall,  Waltham. 


Edward  S.  Hanson,  Taunton. 
Ernest  F.  Hayward,  WoUaston. 
Helen  C.  Healey,  Lawrence. 
Jesse  E.  Henry,  Holyoke. 
Gustavus  Jones,  Brockton. 
Charles  H.  King,  Williamstown. 
Arthur  Lamson,  Upton. 
Greorge  A.  Letellier,  Winthrop. 
Alfred  S.  Letourneau,  Fall  River. 
John  C.  Lowd,  Dorchester. 
Amedee  ^rtel,  Turners  Falls. 
Honorat  J.  Masse,  N'ew  Bedford. 
Raymond  D.  McGrath,  Maiden. 
Walter  Merrill,  Newton. 
Peter  J.  Moran,  Clinton. 
John  J.  Murphy,  Holyoke. 
Joseph  Musman,  Maiden.  . 
Eben  G.  Page,  Manchester. 
Melvin  H.  Ferkios,  Gloucester. 
Philip  E.  Reidy,  Peabody. 
Edward  L..  Rogers,  Middleton. 
Albert  B.  Smith,  Lawrence. 
G.  Chester  Spalding,  Andover. 
John  W.  Tirrell,  Canton. 
Leo  J.  Woodcomb,  Fitchburg. 
James  T.  Young,  Dorchester. 


I  r 
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_,  SUMMABT. 

Meetings:  — 

For  examinations, 8 

For  hearings, 24 

Hearings:  — 

In  relation  to  charges  affecting  personal  registration,  ....  16 

In  relation  to  the  granting  or  suspension  of  liquor  certificates,  .  39 

In  relation  to  the  granting  or  suspension  of  drug  store  permits,  33 

In  relation  to  reciprocity;  duplicate  certificates  and  miscellany,  14 

Results  of  hearings:  — 

Number  of  certificates  of  personal  registration  suspended,  1 

Number  of  sixth-class  license  certificates  suspended,   ....  5 

Number  of  certificates  of  fitness  suspended, 10 

Number  of  permits  refused  to  intended  drug  stores,    ....  5 
Number  of  permits  refiised  until  conditions  were  changed  to  conform 

with  the  law, 5 

Niunber  of  liquor  certificates  refused, 6 

Number  of  permits  revoked, 1 

Respectfully  submitted, 

JOHN  J.  TOBIN, 

Secretary. 
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The  Wachusett  watershed  yielded  a  daily  average  of  902,000 
gallons  per  square  mile,  which  is  85.5  per  cent,  of  the  average  for 
the  past  twenty-two  years,  and  the  Sudbury  watershed  yielded  a 
daily  average  of  736,000  gallons  per  square  mile,  which  is  75.49  per 
cent,  of  the  average  for  the  past  forty-four  years.  The  yield  from 
the  Cochitiiate  watershed  was  758,000  gallons  per  day  per  square 
mile,  which  is  82.75  per  cent,  of  the  average  for  the  past  fifty-six 
years. 

(10)    Water  Consumption. 

During  the  year  the  quantity  of  water  supplied  to  the  Metro- 
politan Water  District  amounted  to  a  daily  average  of  129,764,000 
gallons  as  measured  by  Metropolitan  Water  Works  meters,  which 
was  equivalent  to  105  gallons  for  each  person  in  the  District.  This 
quantity  was  19,731,700  gallons  more  than  the  average  daily  con- 
sumption of  the  preceding  year.'  This  large  increase  seems  to  have 
been  partly  due  to  the  waste  of  water  to  prevent  freezing  of  service 
pipes. 

Acting  under  authority  conferred  by  several  statutes  and  arrange- 
ments which  have  been  made,  water  has  been  supplied  to  a  limited 
extent  outside  of  the  Metropolitan  Water  District.  There  has  been 
ditiwn  from  the  open  channel  of  the  Wachusett  Aqueduct  for  the 
use  of  the  Westborough  State  Hospital  a  daily  average  quantity  of 
163,700  gallons.  The  town  of  Framingham  has,  under  the  provi- 
sions of  the  statute,  drawn  indirectly  from  Farm  Pond  a  daily  aver- 
age quantity  of  538,630  gallons  and  directly  from  the  Sudbury 
Aqueduct  635,616  gallons.  A  portion  of  the  town  of  Saugus  has 
been  supplied  through  the  city  of  Revere  with  an  average  of  44,900 
gallons  daily.  The  United  States  Government,  for  use  on  Peddock's 
Island,  has  been  supplied  with  a  daily  average  of  134,900  gallons. 
The  sums  charged  for  the  water  thus  supplied  have  amounted  to 
$11,198.89. 

V.    WATER  WORKS  — FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  disbursements,  assets  and 
liabilities  of  the  Board  for  the  State  fiscal  year,  beginning  with 
December  1,  1917,  and  ending  with  November  30,  1918,  was,  in 
accordance  with  the  requirements  of  chapter  235  of  the  Acts  of  the 
year  1906,  presented  to  the  General  Court  in  January  last,  and  a 
copy  of  this  financial  abstract  is  printed  as  Appendix  No.  5. 
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As  required  by  said  chapter  a  detailed  statement  of  its  doings  for 
the  calendar  year  1918^  in  relation  to  the  Metropolitan  Water  Works^ 
is  herewith  presented. 

Construction. 

(1)  Water  Loans  —  Receipts  and  Payments. 

Total  loans  authorised  to  January  1, 1919, $42,913,000  00 

Receipts  from  the  sales  of  property  applicable  to  the  construc- 
tion and  acquisition  of  works:  — 
For  the  period  prior  to  January  1, 1918,     .       .   <253,845  45 
For  the  year  ending  December  31, 1918,    .  3,491  41 

257,336  86 

Receipt  from  the  town  of  Swampscott  for  admission  to  District 

(St.  1909,  c.  320), 90,000  00 

Total  amount  authorized  to  January  1, 1919,  .  S43,260,336  86 

Amoimts  approved  by  Boiaid  for  payments  out  of  Water  Loan 

Fund:  — 
Payments  prior  to  January  1, 1918,    .  S42,983,832  39 

Approved  for  year  ending  December  31,  1918,     173,238  26 

43,157,070  65 

Amount  authorized  but  not  expended  January  1, 1919,  S103,266  21 

(2)  Total  Water  Debt,  December  31,  1918. 

Water  Loan  Outstanding,  Sinking  Fund  and  Debt, 

Bonds  issued  by  the  Treasurer  of  the  Commonwealth:  — 

Sinking  fund  bonds  (3  and  3}  per  cent.), S41;398,000  00 

Serial  bonds  (3^  and  4  per  cent.)» 1,354,000  00 

Total  bond  issue  to  December  31,  1918,        ....  $42,752,000  00 

Serial  bonds  paid  prior  to  January  1, 1918,    .       .   S104,000  00 
Serial  bonds  paid  in  1918, 37,000  00 

141,000  00 

Total  bond  issue  outstanding  December  31, 1918,  .  S42,611,000  00 

Gross  Water  Debt, $42,611,000  00 

Sinking  fund  December  31, 1918, .    14,870,834  84 

Net  Water  Debt  December  31, 1918, $27,740,165  16 

A  decrease  for  the  year  of  $871,555.96. 
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(3)    Methopoutan  Water  Loan  and  Sinking  Fund, 

December  31,  1918. 


Ybab. 


Authoriied 

LOODS. 


Bondfl 

issued  (Sinldiic 
Fund). 


Bonds 

oed  (Serial 
Sonde). 


Sinkinf  Fund. 


1895, 
1896. 
1897. 
1898. 
1899. 
1900, 
1901. 
1902. 
1903. 
1904. 
1906. 
1906. 
1907. 
1906, 
1909. 
1910. 
1911. 
1912, 
1913. 
1914. 
1915, 
1916, 
1917, 
1918. 


827,000,000 


13.000,000 


600.000 

898,000 
900,000 
80,000 
212,000 
600,000 
106,000 


116,000 


642.913,000 


66,000,000 
2,000,000 
6,000,000 
4,000.000 
8,000,000 
1.000.000 

10,000.000 
8,600,000 
1,600,000 
2.600,000 
660,000 
1,360,000 


898.000 
600,000 


641,398,000 


6200,000 
190.000 

268,000 

490.000 

66,000 

160,000 


61.364,000 


05 

699,800  70 

964.468  00 

1.416,374  29 

1.340,332  97 

1.678.610  73 

1,062.420  05 

2,266^81 

2.877335  50 

8.619.002  tt 

4,207,045  60 

4.807.823  63 

6,643,676  09 

6,419.288  28 

7.226,288  31 

8.089,008  91 

8,963.4r44 

9,829.350  80 

10,767,701  08 

11,633,458  45 

12.491.246  26 

13.288.190  36 

14,086,278  88 

14.870334  84 


No.  57.] 


AND  SEWERAGE  BOARD. 


15 


(4)    Water  Assessment,  1918.  ' 

The  following  water  assessment  was  made  by  the  Treasurer  of  the 
Commonwealth  upon  the  various  municipalities:  — 

Sinking  fund  requirements,         .       .       / S262,039  38 

Serialbonds, 37,000  00 

Interest, 1,476,460  64 

Maintenance:  — 
Appropriated  by  Legislature,         ....    $601,500  00 

Less  balance  on  hand, 62,702  61 

638,797  39 

Total  water  assessment  for  1918, $2,314,297  31 


In  accordance  with  chapter  488,  Acts  of  1895,  as  amended  in  1901, 
1904  and  1906,  the  proportion  to  be  paid  by  each  city  and  town  is 
based  one-third  in  proportion  to  their  respective  valuations  and 
the  remaining  two-thirds  in  proportion  to  their  respective  water 
consumption  for  the  preceding  year,  except  that  but  one-fifth  of 
the  total  valuation  and  no  consumption  has  been  taken  for  the 
city  of  Newton,  as  it  has  not  been  supplied  with  water  from  the 
Metropolitan  W^orks. 

The  division  of  the  assessment  for  1918  was  as  follows:  — 


CimS  AMD  TOWMS. 

AaseBBment. 

CimB  AND  Towns. 

Aeeeaement. 

Arlincton. 

Bdmont, 

Boeton 

Chebea, 

£T6rett.   ...... 

• 

Leaungt(»i. 

Maldea. 

Medford.  ...... 

Melroae. 

$21.785  80 
11.402  64 
1.741.006  84 
58.047  20 
57.838  01 
0,308  37 
40.040  48 
36.487  21 
20.222  33 
12.430  00 

Nahant 

Newton 

Quincy. 

Revere. 

SomerviUe, 

Stondiam. 

Swampeoott, 

Watertown. 

Winthrop 

13.848  67 
5.832  03 
57.075  46 
32,414  06 
125.358  55 
10.000  34 
12,351  41 
31.143  50 
16,843  44 

MiKon, 

12,314.207  31 
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(5)    Supplying  Water  to  Cities  and  Towns  outside  of 
District  and  to  Water  Companies. 

Sums  have  been  received  during  the  year  1918  under  the  provi- 
sions of  the  Metropolitan  Water  Act,  for  water  furnished,  as  follows:  — 

Town  of  Framingham, 17,280  58 

City  of  Revere  (on  account  of  water  furnished  to  a, portion  of  the 

town  of  Saugus  for  1917), 270  00 

United  States  Government  (for  Peddock's  Island),      ....  2,495  57 

Westborough  State  Hospital, 2,068  11 

S12,114  26 

The  sums  so  received  prior  to  March  23,  1907,  were  annually  dis- 
tributed among  the  cities  and  towns  of  the  District;  but  since  that 
date,  in  accordance  with  the  provisions  of  chapter  238  of  the  Acts 
of  1907,  the  sums  so  received  have  been  paid  into  the  sinking  fund. 

(6)    Expenditures  for  the  Different  Works. 

The  following  is  a  summary  of  the  expenditures  made  in  the  vari- 
ous operations  for  the  different  works:  — 


CONSTBUCnON  AMD  ACQUIBITIOH  OT  WORXS. 


For  the  Yew  endint 
81.  WW. 


Administration  applicable  to  all  parte  of  the  oonstruetion  and  aoquiation  of 

the  works,  /    . 

Waohusett  Department,  real  estate 

Power  Plant  at  Sudbury  Dam, 

Waohusett-Sudbury  Power  Transmission  Line, 

Distribution  system:  -^ 
Southern  high  service:  — 
Section  47  (additional  water  supply  for  Watertown  and  Belmont),    . 

Real  estate, 

Northern  extra  high  service:  — 

New  pumping  engine  at  Arlington  pumping  station 

Southern  extra  high  service:  — * 

Section  44  (13-inch  connection  in  West  Roxbury), 

Meters  and  connections, 


Stock  -^  pipes,  valves,  castings,  etc.,  purchased  and  sent  first  to  storsge  yards, 
and  later  transferred,  as  needed,  to  the  various  parts  of  the  work:  — 

Amount  received, 

Transferred  from  storage  yards  to  the  various  sections  of  the  work  and  in- 
cluded in  costs  of  special  works, 

Deduct  excess  of  transfers  oYtr  amount  purchased  during  year. 


Amount  charged  from  beginning  of  work  to  January  1,  1918, 


Total  for  construction  and  aoquisiUon  of  works  to  January  1,  1019, 


l8i87M 
12  00 
2290 

63.Sttl8 


108.221  28 
000  00 

10,028  18 

101  50 
40  75 


112,Mltf 

1178.581  1» 


861,018  84 


50.801  37 


54«>ll 

1178  JMSI 
48,MSn2<* 
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Maiktekancb  akd  Opbkation. 


For  the  Year  ending 
December  31, 1918. 


Administration, 

General  tuperrision, 

Taxee  and  other  eacpenaes, 

Waehnaett  Department:  — 

Superintendenee, 

Ileeoivoir 

Foieatry,  ............. 

Phyteedon  of  supply, 

Building*  and  grounds, 

Waehusett  Dam, 

Wachuaett  Aqueduct, 

Clinton  sewerage  system:  — 

Pumpinc  station, 

Sewers,  screens  and  fiiter-beds, 

Sanitary  inspection, 

Swamp  drainage, 

Power  plant* 

Waohuseit-Sudbury  Powor  Transmission  Line, 

Payments  under  Industrial  Accident  Law  and  special  benefit  appropriations, 

Sudbury  Departm«it:  — 

Superintendence,  iYamingham  office, 

Ashland  Reservoir 

Hopkinton  Reservoir 

Whitehall  Reservoir 

rVamingham  Reservoirs  Noe.  1,  2  and  8, 

Sudbury  Reservoir, 

Lake  Cochituate, 

Marlborough  Brook  filtors, 

Pcgaa  filters, 

Sudbury  and  Cochituate  watersheds 

Sanitary  inspection, 

Cochituate  Aqueduct, 

Sudbury  Aqueduct, 

Weston  Aqueduct, 

Forestry, 

Power  plant, 

Paymenta  under  Industrial  Accident  Law  and  special  benefit  approjniations. 

Distribution  Department:  -" 

Superintendence, 

Pumping  service: — 

Superintendence, 

Paymenta  under  Industrial  Aocid«it  Law  and  special  benefit  appropria- 
tiona, 

Arlington  pumping  station,  pumping  service, 

Cheatnut  Hill  low-service  pumping  station,  pumping  service. 

Chestnut  Hill  high-service  pumping  station,  pumping  service. 

Spot  Pond  pumping  station,  pumping  service, 

Hyde  Park  pumping  station,  pumping  service, 

Atncuntg  carried  fonoardt 


$7,350  43 
4.815  12 

14,860  00 
4.821  47 
4,549  22 
8,086  22 

11,517  24 

2,09164 

8,05148 

884  81 

8,202  22 

10,879  05 

801  66 

497  05 


110,986  53 

3,053  30 

1.859  11 

1,126  91 

18,726  87 

10.828  81 

10.864  70 

2,629  70 

5.406  63 

2.118  47 

3,889  21 

2.894  25 

10.738  18 

9.271  08 

8.219  18 

11,721  68 

480  64 


16.061  18 

4.641  10 

154  50 
18,988  42 
105.164  64 
81.808  10 
28.536  42 
10.602  80 


115,777  60 
38,92155 
48.589  54 


80,866  56 


108.810  20 


1200.452  11      $281,915  54 
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Maintenance  and  Opebation. 


For  the  Year  oidinc 
December  31. 1918. 


Amountt  brought  fcnoard, 

* 

Distribution  Department  —  Con. 

Bear  Hill  Reeeryoir 

Chdaea  Reeervoir, ". 

Chestnut  Hill  Reeervoir  and  crounds, 

Fells  Resenroir, 

Forbes  Hill  Reeervoir, 

Mystio  Lake,  conduit  and  pumping  station, 

Mystic  Reservoir, 

Arlington  standpipe 

Waban  Hill  Reservoir 

Weston  Reservoir, 

Spot  Pond,      . 

Buildings  at  Spot  Fond, 

Pipe  lines:  — 

Low  service, 

Northern  hii^  service, 

Northern  extra  high  service, 

Southern  hi|^  service,  

Southern  extra  high  service, 

Supply  pipe  lines, 

Buildings  at  Chestnut  Hill  Reservoir, 

Chestnut  Hill  pipe  yard,  

Qlenwood  pipe  yard  and  buildings, 

Stables 

Venturi  meters 

Measurement  of  water, 

Arlington  pumping  station,  buildings  and  grounds, 

Hyde  Park  pumping  station,'  buildings  and  grounds, 

Fisher  Hill  Reservoir 

Bellevue  Reservoir, 

Payments  under  Industrial  Accident  Law  and  special  benefit  appropriations. 

Total  for  maintaining  and  operating  works, 


$200,463  11     1281,915  54 


317  94 

194  96 
11.850  50 

080  50 
1,605  66 
1,003  54 

706  46 
25  00 

268  67 
4,062  14 
8.234  24 
2,191  16 

24,143  50 
7.044  87 

17167 
6,885  54 

140  56 

971  83 
5,857  61 
1,588  10 
2,420  83 
8,387  66 
1.231  80 
2.366  14 

851  53 

121  94 
3,88103 

344  19 

751  61 

298.8»77 


1580,749  81 


(7)    Detailed  Financial  Statement  under  Metropolitan 

Water  Act. 

The  Board  herewith  presents,  in  accordance  with  the  requirements  of 
the  Metropolitan  Water  Act,  a  detailed  statement  of  the  expenditures 
and  disbursements,  receipts,  assets  and  liabilities  for  the  year  1918. 


(a)     Expenditures  and  Disbursements* 

The  total  amount  of  the  expenditures  and  disbursements  on  ac- 
count of  construction  and  acquisition  of  works  for  the  year  beginning 
January  1,  1918,  and  ending  December  31,  1918,  was  $173,238.26, 
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and  the  total  amount  from  the  time  of  the  organization  of  the 
Metropolitan  Water  Board,  July  19,  1895,  to  December  31,  1918, 
has  been  $43,157,070.65. 

For  maintenance  and  operation  the  expenditures  for  the  year 
were  $580,749.31. 

The  salaries  of  the  commissioners,  and  the  other  expenses  of 
administration,  have  been  apportioned  to  the  construction  of  the 
works  and  to  the  maintenance  and  operation  of  the  same,  and 
appear  under  each  of  those  headings. 

The  following  is  a  division  of  the  expenditures  according  to  their 
general  character:  — 


Genxbal  Csabactbb  of  Ezpknditub] 


For  the  Year  endins 
Deoember  31, 1918. 


CONtoBUCnON  OF  WOBSB  AXTD  AOQUmnON  BT  PUBCSABB  OB  TaKINO. 

Aimini^ntion, 
CommiaBionen, 


Clerks  and  stenographers, 

Stationery  and  printins, 

PoetacOt  MApiesB  and  telegrams, 

Telephone,  lighting,  heating,  water  and  care  of  building. 
Rant  and  taxes,  main  office, 


Bngineering, 


Chief 

Prinoipal  assistant  engineers. 
Engineering  assistants. 
Consulting  engineers. 


Railroad  and  street  car  travel, 

Stationery  and  printing 

Engjneering  and  drafting  instruments  and  tools, 

Engineering  and  drafting  supplies 

Books,  niaps  and  photographic  supplies,  ... 

Telephone,  lighting,  heating,  water  and  oare  of  buildings:  — 

Main  office, 

Rent  end  taxes,  main  office, 

ICiaeeUeneous  eq;>enses, 


Canttntetion. 
P^reliminary  work: — 

Advertising,    . 

Contraets,  Distribution  System:  — 
F.  C.  Alexander,  for  furnishing  and  laidng  granite  and  seam  face  masonry 
for  extension  of  coal  pocket  at  the  northern  extra  high-eervice  puminng 
station  at  Arlington,  ICass.,  Contract  S90 

AfncunlU  corried  forutarit 


$1,141  67 
660  00 
970  6S 
888  82 
60  00 
175  21 
221  08 


S20  00 

1,120  80 

2,685  88 

16  00 

1,425  00 

118  84 

60  87 

2  75 

26  70 

24  96 

625  78 
668  10 
126  82 


81,119  00 


88,887  26 


6.714  40 


28  48 


81,119  00       810,180  00 
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GXKEBAL  ChaSACTXB  OF  EZPBNDXTTTBXB. 


Far  the  Year  endioc 
December  81, 1918. 


AmaunU  brought  forward, 

Corutruetion  —  Con. 
Contraots,  Distribution  Syitem  —  Con. 

Buildera  Iron  ft  Steel  Co.,  for  furniahing  steelwork  for  the  ertansion  of  ooal 
pooket  at  the  northern  extnt  high-eerrioe  pumping  station  at  Arlincton, 
Mass.,  Contract  886, 

New  England  Iron  Works  Co.,  for  furnishing  64-inoh  horiflontal  fire  tube 
boiler  and  appurtenanosa  for  the  northern  extra  high-servioe  pumping 
station  at  Arlington,  Mass.,  Contraot  888, 

F.  A.  Masaur  A  Co.,  for  furnishing  and  installing  a  oentrif ugal  pumping  unit 
at  the  northam  eoctra  high-earvioe  pumping  station  at  Arlington,  Mass., 
Contraot  883, 

Miohele  DeSisto,  for  laying  water  pipes  on  Seotion  47,  southern  high  servioe 
(additional  water  supply  for  Watertown  and  Belmont),  Contraot  887,  . 

U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  for  furnishing  cast-iron  water  pipes  and 
special  castings,  Contraot  888, 

U.  S.  Cast  Iron  Pipe  ft  Foundry  Co.,  for  furnishing  flexible  jointed  i»pe  and 

special  sleeves,  Contraot  889, 

Contraot,  Waohuseti-Sudbury  Power  Transmission  line:  — 

Fred  T.  Ley  ft  Co.,  Inc.,  for  constructing  an  electric  power  transmission  line 
between  the  Waohusett  Power  Station  in  Clinton,  Mass.,  and  the  Sud- 
bury Power  Station  in  Southborough,  Mass.,  Contract  886,  . 

Additional  work:  — 

Labor, 

Freight  and  express, 

Tools,  machinery,  appliances  and  hardwaro  supplies, 

Electrical  supplies, 

Castings,  ironwork  and  metals, 

Iron  pipe  and  valyes, 

Paint  and  coating, 

Lumber  and  field  buildings, 

Brick,  cement  and  stone 

Sand,  gravel  and  filling 

Municipal  and  corporation  work 

Unclassified  supplies 

Miscellaneous  expenses 

Real  Estate, 
Legal  and  expert:  — 

Conveyancing  expenses, 

Miscellaneous  expenses, 

Settlements  made  by  the  Board, 


Amount  charged  from  banning  of  work  to  January  1, 1918, 


Total  amount  of  construction  expenditures  to  January  1,  1919, 


81,119  00      $10,180 


690  00 
8,834  51 

4,880  00 
86,680  68 
43,938  16 

3,331  87 


61,681  00 


86,697  43 
173  34 
466  48 

314  73 

1,038  77 

4366  87 

463  75 

604  67 

1.146  38 
49  95 

8.147  88 
84  96 

354  39 


8106  48 

60  00 

633  00 


148,290  71 


10,090  « 


787  48 


$178,»8  28 
43.068,882  80 

$48,167.07069 
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General  CHABAcraa  of  ExpEirDiruxEs. 


For  the  Year  ending 
December  31, 1918. 


MaXNTBHANCB  AMD  OpEBATXON  or  WOHKS. 

Admixuflteation:  ^ 

CommiaaioiMn 

Secretary  and  aniatanta, 

Rent 

Bepaire  of  buildiag, *:       . 

Fuel. 

Tighring, 

Care  of  building, 

Paetage, 

Printing,  atationery  and  office  auppliee, 

Tde|>honeB, 

Traveling  expenaea,         .       ^ 

Miaodlaneoua 

General  auperriaion:  — 

Chief  engineer  and  aaaiatanta, 

Rent, 

Repairs  of  building 

Fuel 

lighting, 

Care  of  building, 

Poetage, 

Expreea  and  telegraopa, 

Printing,  atationery  and  office  supplies, 

Tdephonea, 

Traveling  expenaea, 

llisceUaneoua  eaqtenees, 

• 

Pumping  service:  — - 

Superintendence, 

Labor, 

Fuel 

Oil,  waste  and  packing 

Repairs, 

Small  supplies 

Pajrmenta  undo-  Industrial  Accident  Law  and  special  benefit  i^piopriationa, 

Reservoirs,  aqueduota,  pipe  Unes,  buildings  and  grounds:  -^ 

Superintendente, 

riiiginem  iiij,  assistants,    ........... 

Sanitary  inapeetors, 

Labor,  pay  roll, 

Labor,  miscdlaneous, 

Alterations  and  repairs  of  pumping  stations, 

Amounts  carried  forward, 


16,208  88 

6,479  64 

674  67 

420 

86  78 

62  74 

661  82 

166  00 

1,189  94 

124  17 

184  76 

196  86 

816,777  69 

826,694  66 

1,728  70 

197  66 

260  84 

168  16 

1,684  86 

122  00 

182  60 

614  86 

486  66 

1.828  06 

670  86 

88.MI65 

84.641  10 

86.060  84 

98.428  69 

« 

2,068  82 

6,272  44 

1,766  19 

164  60 

194.390  96 

87.820  00 

18,384  01 

3.006  76 

208.968  68 

8.983  08 

1,861  73 

8287.669  U 

8244,090  22 
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QsNTRAL  Cbaiuctbb  OF  EzPB2n>nX7BIS. 


For  the  Year  tDding 
December  SI.  1918. 


AmounU  brought  fcmmrdf 

Reeei  voire,  aqueduota,  pipe  linee,  buildinge  and  srounda  —  Ccn. 

Alteratkna  and  xepain  of  other  buildinga  and  etruoturee,   .... 

AutomobileB* 

Brick 

Brooma,  bniehea  and  ianitor*a  euppUee, 

CaatingB,  ironwork  and  .metala, 

Cement  and  lime, 

Drafting  and  photo  auppliei, 

Eleetrioal  auppliea, 

FertiliMr  and  planting  material, 

IVoght  and  ezpreaa, 

Fuel 

Gsrpey  moth  suppUee, 

Hardware, 

Hay  and  grain, 

lighting, 

Lumber, 

Machinery, 

Painta  and  oils, 

Pipe  and  fittinci, 

PoBta«B 

Printing,  stationery  and  office  supplies, 

Rubber  and  oiled  goods, 

Stable  oKpenses, 

Sand,  grarel  and  stone, 

Traveling  expenses, 

Telephones, 

Teaming, 

Tools  and  appliances, 

Vdiides,  hwrnwisfis  and  fittings, 

Miscellaneous  expenses 

Contracts:  — 

The  Pelton  Water  Wheel  Co.,  Contract  00-M,  for  furnishing  one  Ifr-ineh  Pel- 
ton  motor  and  one  2^  kilowatt  ll^volt  dixeoi  current  generator  for 
dectrio  lights  at  Spot  Pond  Pumping  Station  and  f<n«nian's  house. 

Union  Gear  ft  Machine  Co.,  Contract  61-M,  for  making  and  delivering  head 

gate  hoists  for  Waohusett  Aqueduct,  

Payments  under  Industrial  Accident  Law  and  speoisl  benefit  appropriations, 

Payments  in  lieu  of  taxee, 

Total  expenditures  for  maint^inance  and  operation, 


t287,5M  11     |M4,0n  21 


2,476  65 
7,7U8S 

mio 

SttOi 

1,12S  01 

470  49 

217  S6 

S,M0  57 

818  72 

W106 

8,714  M 

8,962  84 

2,240  84 

1,199  90 

800  84 

1,908  71 

1,914  09 

1,82^89 

918  89 

17102 

826  41 

286  90 

1,062  81 

840  87 

2,857  90 

1,604  89 

8.788  68 

2,487  09 

162  61 

8,766  85 


545  00 

800  00 
1,729  80 


286.119  tf 
4I.09M 

8660,71911 


(6)     Receipts. 

The  total  amount  of  receipts  from  the  operations  of  the  Board 
and  from  sales  of  property  for  the  year  beginning  January  1,1918, 
and  ending  December  31, 1918,  was  $105,686.83,  and  the  total  amount 
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from  the  time  of  the  organization  of  the  Metropolitan*  Water  Board, 
July  19,  1895,  to  December  31,  1918,  has  been  $1,498,377.70.  The 
general  character  of  these  receipts  is  as  follows:  — 


Gbnkbal  Chabactsb  of  Rbcxiftb. 


For  the  Year  endinc 
Deoember  81, 1918. 


Applicable  to  the  loan  fund:  — ' 

Construotion  tools,  Bun>lieB  and  reimbunementa, 

AppUeable  to  payment  of  intereet,  nnldng  fund  requirementa  and  expenaes 
of  maintenanoft  and  operation:  — 
Flooeeda  from  opnations  of  the  Board:  7* 

Bents, 

Land  pfodusts, 

Eleelno  enevsy*    ............ 

Maintenanoe  labor,  tools,  supplies  and  reimbursements,  .... 

Interest  and  undaasified  reoeipts, 

Applicable  to  the  sinking  fund:  — 
Water  supplied  to  dties  and  towns,  water  companies  and  others. 

Amount  credited  from  beginning  of  work  to  January  1, 1918,^ «... 


Total  receipts  to  January  1, 1919, 


$1,868  00 
5,686  18 

78.876  28 
4,164  66 

97  20 


18,491  41 


90.081  16 


12.114  26 


1106,686  88 
1.892.690  87 

11,498.877  70 


The  foregoing  receipts  have  been  credited  to  the  various  objects 
or  works,  as  follows:  — 


SoTTRCEB  or  RncBim. 


For  the  Year  ending 
December  31, 1918. 


Supplying  water  outside  oi  Water  District, 
Construction  and  aoquisition  of  works:  — 

Administration, 

Distribution  system,      .... 


Maintenance  and  operation  of  works:  — 
Administration,      .... 
General  supervision, 
Waehuaett  Aqueduct,     . 
Waohusett  Reservoir, 
Waohusett  electric  power  plant, 
Sudbury  lystem,    . 
.Sudbury  electric  power  plant. 
Distribution  system, 
CUnton  sewerage  system. 


Amount  credited  from  beginning  of  work  to  January  1, 1918, 
Total  receipts  to  January  1, 1919, 


$4102 
8,490  91 


1248  11 

681  22 

622  62 

4,281  41 

42.418  00 

2.921  71 

86.968  28 

2.876  08 

784  81 


$12,114  26 


8.581  98 


90.040  64 

$106,686  88 
1,892.690  87 

$1.498,8n  70 
I 
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(c)     Assets. 

The  following  is  an  abstract  of  the  assets  of  the  Water  Works, 
a  complete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board:  — 

Office  furniture,  fixtures  and  supplies;  engineering  and  scientific  instniments 
and  supplies;  police  supplies;  horses,  vehicles,  field  machinery,  etc.;  ma- 
chinery, tools  and  other  appliances  and  supplies;  completed  works,  real 
estate  and  buUdings  connected  therewith. 

{d)     Liabilities. 

The  sums  due  on  monthly  pay  rolls  amount  to  $411.94  and  there 
are  bills  for  current  expenses  which  have  not  yet  been  received. 

Amouvis  an  Monthly  Estimaies,  not  due  uniil  Convpldion  of  Contracts  or  uniil 

Claims  are  settled. 


Joseph  Hanreddy, 
F.  A.  Manur  &  Ck>., 


Michele  DeSisto, 


U.  S.  Cast  Iron  Pipe  and  Foundry  Co.» 


Contract  B14^  Section  7  of  the  Weston  Aqueduct 

Supply  Mame,  in  Newton,  Mam. 
Contract  882,  for  fumiahins  and  inntallint  a  oen- 

trif  i^Bcd  pumping  unit  at  the  northern  extra  high- 

eervioe  pumping  station  at  Arlington,  Bfaas. 
Contract  387,  Section  47  of  southern  hishHwryioe 

pipe  line  (additional  water  supply  for  Watertown 

and  Belmont). 
Contract  388.  for  oast-iron  pipe  and  special  «^— finjpi 

for  the  Distribution  System. 


110  00 

970  00 

4,009  53 
7.751  15 


Settlements  are  pending  with  the  following  parties  for  land  and 
easements  taken  in  lands  owned  by  them:  — 

D.  Blakeley  Hoar  and  George  R.  Nutter,  New  York,  New  Haven 
&  Hartford  Railroad  Company,  Frederique  Ropp. 


VI.    IVIETROPOLITAN  SEWERAGE  WORKS. 

The  North  Metropolitan  Sewerage  District  embraces  the  cities  of 
Cambridge,  Chelsea,  Everett,  Maiden,  Medford,  Melrose,  Revere, 
Somerville  and  Woburn,  and  the  towns  of  Arlington,  Belmont, 
Reading,  Stoneham,  Wakefield,  Winchester  and  Winthrop  and  parts 
of  the  city  of  Boston  and  the  town  of  Lexington,  —  comprising  in 
all  10  cities  and  8  towns,  with  an  area  of  100.32  square  miles.  The 
district  has  an  estimated  population,  based  upon  the  census  of  1915, 
as  of  December  31,  1918,  of  646,270.    Of  the  total  population  it  is 
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estimated  that  89.7  per  cent.,  or  579,440  people,  contribute  sewage 
to  the  North  Metropolitan  System. 

The  South  Metropolitan  Sewerage  District  includes  the  cities  of 
Newton,  Quincy  and  Waltham,  and  the  towns  of  Brookline,  Milton, 
Watertown  and  Wellesley,  and  parts  of  the  city  of  Boston  and  the 
town  of  Dedham,  —  a  total  of  4  cities  and  5  towns.  This  district 
has  an  area  of  110.76  square  miles,  with  an  estimated  population  as 
of  December  31,  1918,  of  491,200.  According  to  the  estimates  made 
75.9  per  cent,  of  this  population,  or  372,980,  contribute  sewage  to 
the  South  Metropolitan  System. 

« 

(1)    North  METROPOLrrAN  Sewerage  System  —  Construction. 

The  amount  expended  for  construction  on  account  of  the  North 
Metropolitan  System  during  the  past  year  was  $35,738.27. 

The  extension  of  the  Deer  Island  outfall,  authorized  by  chapter 
344  of  the  Acts  of  1914,  has  been  completed  and  for  the  past  year 
the  sewage  of  the  district  has  been  discharged  through  the  new 
openings.  A  carefully  contrived  distribution  of  the  effluent  matters 
over  a  codsiderable  area  at  a  distance  below  the  surface  of  the 
harbor  offers  the  best  obtainable  solution  of  the  nuisance  hitherto 
existing.  Observation  at  this  season  of  the  year  has  shown  the 
method  to  be  successful. 

By  chapter  159  of  the  Acts  of  1916  the  town  of  Reading  became  a 
part  of  the  North  Metropolitan  Sewerage  District  and  has  thus  far 
complied  with  all  the  terms  of  payment  provided  by  the  statute. 
The  plans  for  the  construction  of  the  necessary  connecting  sewer 
have  been  made,  but  no  contractor  has  been  found  who  is  willing 
to  undertake  its  construction  within  the  limits  of  the  appropriation 
made  for  this  purpose.  The  Board,  however,  found  that  a  profitable 
use  could  be  made  of  the  plant  of  Bruno  &,Petitti,  who  were  about 
completing  certain  sewer  work  for  the  town  of  Reading  and  had  on 
hand  all  the  apparatus  necessary  for  sewer  construction  and,  be- 
lieving that  it  was  not  probable  in  the  near  future  that  any  con- 
tractors coul(}  more  economically  perform  the  work  upon  a  limited 
portion  of  the  projected  sewer  than  these  competent  contractors, 
made  a  contract  with  them  for  the  construction  of  1,370  feet  of 
sewer  in  open  cut  in  direct  continuation  of  the  sewer  already  con- 
structed in  the  town  of  Reading.  This  work  has  been  successfully 
prosecuted  and  will  probably  be  finished  in  the  coming  spring. 
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The  Board  has  had  under  consideration  some  modification  of  the 
plan  adopted  by  the  joint  commission  in  July,  1914,  in  the  hope  that 
a  satisfactory  disposal  of  the  sewage  of  the  town  of  Reading  may  be 
obtained  for  a  dozen  years  at  least  at  a  reasonable  cost. 

The  Board  acquired  by  taking  during  the  year  easements  in 
1.299  acres  of  land  in  Reading,  Stoneham  and  Wakefield  for  the 
construction  of  the  Reading  extension  of  the  North  Metropolitan 
Sewerage  System. 

(2)    North  Metropolitan  Sewerage  System  —  Maintenance. 

The  cost  of  the  maintenance  and  operation  of  the  North  Metro- 
politan System  during  the  past  year  was  $230,021.71. 


Sewers  and  Pumping  Stations. 

The  metropolitan  sewers  in  the  North  Metropolitan  System  now 
extend  a  distance  of  64.02S  miles,  and  the  local  sewers  which  are 
connected  with  the  metropolitan  sewers  have  a  further  length  of 
774.30  miles,  involving  84,773  connections. 

The  sewage  of  the  North  Metropolitan  District  flows  at  first  by 
gravity,  but  before  being  finally  disposed  of  is  lifted  at  different  points 
by  pumping  and  is  finally  discharged  into  the  harbor  from  an  outfall 
off  Deer  Island. 

The  daily  average  amount  of  sewage  discharged  into  the  harbor 
was  66,500,000  gallons,  a  daily  average  for  each  person  contributing 
sewage  of  115  gallons.  The  increase  in  the  total  amount  of  sewage 
discharged  was  1,900,000  gallons  per  day  more  than  the  discharge  of 
the  preceding  year.  The  maximum  rate  of  discharge  in  any  one  day 
was  163,000,000  gallons. 

The  pumping  stations  operated  for  the  North  Metropolitan  Sewer- 
age System  are  as  follows:  — 


Deer  Island  station  (Boston  Harbor), 
East  Boston  station,  .  '.  .  . 
Charlestown  station,  .... 
Alewife  Brook  station  (SomerviUe),  . 


Number 

of 
Engines. 


4 
4 

3 
3 


Contract 
Capadty  per 

(Gallons). 


a35,O0O,0dD 

236,000,000 

104,000,000 

22,000.000 


lift  (Feet). 


19 

19 

11 
S 

13 


No.  57.]  AND  SEWERAGE  BOARD.  27 

There  were  purchased  for  the  operation  of  the  pumping  stations 
7,020  tons  of  bituminous  coal  and  40  tons  of  anthracite  screenings^ 
the  average  prices  of  which,  at  the  different  stations,  varied  from 
$10.74  to  $11.31  per  gross  ton  for  the  bituminous  coal  and  from 
$5.30  to  $7.11  for  the  screenings,  delivered  in  the  bins. 

The  amount  expended  for  the  stations  was  $162,012.39.  The 
average  cost  per  million  gallons  of  sewage  lifted  per  foot  at  the 
several  stations  was  $0,214,  an  increase  of  35  per  cent.*  over  the  cost 
last  year. 

(3)    South  Metropolitan  Sewerage  System  —  Construction. 

The  amoimt  expended  for  construction  on  account  of  the  South 
Metropolitan  System  during  the  past  year  was  $115,596.89. 

The  town  of  WeUesley  Was  admitted  to  the  South  Metropolitan 
Sewerage  District  by  chapter  343  6f  the  Acts  of  1914,  and  the  act. 
was  accepted  by  the  town  in  March,  1915. 

The  original  estimate  for  the  construction  of  the  WeUesley  ex* 
tension.  High-level  sewer,  of  $350,000,  was  made  by  the  State  Board 
of  Health,  and  was  based  on  a  report  submitted  by  an  engineer  called 
in  by  that  department  to  make  a  survey  and  estimate.  Two  lines 
were  considered  by  the  Board  of  Health.  The  estimate  was  made 
on  the  shorter  line  which  came  through  the  location  of  the  Brookline 
Water  Works  fields.  This  line  was  to  connect  with  the  existing 
Neponset  Valley  sewer  of  the  High-level  System  at  a  point  where 
the  sewer  has  a  capacity  suitable  only  for  the  original  district  for 
which  it  was  built. 

Because  of  the  small  size  of  this  existing  Metropolitan  sewer  and 
the  fact  that  this  line  extended  across  the  Brookline  Water  Works 
fields  and  would  interfere  with  this  important  supply,  and  also 
because  of  the  fact  that  there  is  a  rapidly  growing  portion  of  Ded- 
ham  in  the  vicinity  of  Bridge  Street  which  is  a  part  of  the  Metro- 
politan District  and  has  no  possible  means  of  reaching  the  Metro- 
politan System,  excepting  by  construction  work  by  the  Metropolitan 
Water  and  Sewerage  Board,  it  was  decided  to  use  the  alternate  line 
proposed  by  the  State  Board  of  Health. 

The  line  adopted  has  a  length  of  about  40,000  feet  almost  wholly 
through  private  lands.  The  natural  physical  conditions  in  this  part 
of  the  Charles  River  valley  make  sewer  construction  very  expensive. 
This  is  occasioned  by  the  large  amount  of  rock  encountered  and  by 
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fine  sands  and  other  material  in  which  it  is  expensive  to  construct 
and  by  the  remoteness  of  the  location. 

Because  of  the  above-stated  conditions,  namely,  insufficiency  of 
the  original  appropriation,  not  based  on  estimates  made  by  the 
Metropolitan  Water  and  Sewerage  Board,  and  the  necessary  changes 
in  the  location  to  fit  the  needs  of  the  District,  the  bad  material 
encountered  and,  above  all,  the  abnormal  conditions  of  the  market 
in  regard  to  labor  and  supplies,  an  additional  appropriation  of 
$325,000  was  made  by  the  Legislature  of  1917.  It  is  not  probable 
that  the  remainder  of  this  work,  consisting  of  nearly  three  sections 
of  the  nine  into  which  the  whole  line  was  divided,  can  be  com- 
pleted within  the  appropriation.  The  contractor  for  one  of  the 
sections  undertaken  in  the  year  1917  found  difficulties  in  carr3ring 
out  his  contract  so  serious  that  he  felt  obliged  to  abandon  the  work 
before  any  permanent  construction  of  the  sewer  had  been  effected. 
The  Board  then  took  over  the  work  under  the  oversight  of  a  sewer 
builder  of  much  experience  and  the  undertaking  has  been  suceess- 
'  fully  carried  on  under  great  difficulties  and  is  now  substantially 
completed,  but  at  a  very  large  increase  in  expense  over  the  contract 
price. 

Borings  along  the  line  of  the  proposed  sewer  were  made  in  the 
usual  manner  and  samples  of  the  materials  found  in  the  borings 
were  exhibited  to  those  who  proposed  to  bid  for  the  work,  but  even 
experienced  contractors  misjudged  the  probable  behavior  of  these 
materials  and  the  cost  of  the  work  has  far  outrun  the  estimates. 

An  appropriation  of  $225,000  has  been  asked  for  the  completion 
of  this  sewer  of  which  more  than  two-thirds  has  been  finished,  but 
even  now  the  Board  makes  any  estimate  of  probable  cost  with  much 
hesitation. 

(4)  South  Metropolitan  Sewerage  System  —  Maintenance. 

The  entire  cost  of  maintenance  of  the  South  Metropolitan  System 
during  the  past  year  was  $155,874.58. 

Sewers  and  Pumping  Stations. 

The  metropolitan  sewers  in  the  South  Metropolitan  System,  which 
comprise  the  old  Charles  River  valley  sewer  and  Neponset  River 
valley  sewer,  as  well  as  the  new  High-level  sewer  and  extensions, 
have  a  total  length  of  49.212  miles,  and  with  these  are  connected 
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local  sewers  having  a  length  of  658.10  miles,  involving  45,598  con- 
nections. 

The  pumping  stations  operated  for  the  South  Metropolitan  Sewer- 
age system  are  as  follows:  — 


Number 

of 
EncineB. 


Contraot 

Capacity  per 

Day 

(GaUone). 


Lift  (Feet). 


Ward  Street  etatfen  (BoKbiny  Dietriot), 

QoiDcy  etation, 

Qvinoy  aaweracs  liftinc  statioii. 


2 
8 
3 


100,000,000 

18.000,000 

8,000,000 


45 
28 
20 


The  sewage  of  two  small  areas  in  Dorchester  and  Milton,  included 
in  the  Neponset  River  valley  system,  which  are  too  low  for  sewage 
to  be  delivered  into  the  High-level  sewer  by  gravity,  is,  under  an 
arrangement  with  the  city  of  Boston,  disposed  of  through  the  Boston 
Main  Drainage  Works  at  Moon  Island.  By  this  arrangement  the 
Board  is  relieved  from  the  expense  of  providing  extra  pumping 
facilities. 

A  large  part  of  the  sewage  of  the  South  District  is  lifted  into  the 
High-level  sewer  at  the  Ward  Street  pumping  station  in  Roxbury. 
Most  of.  the  sewage  of  the  city  of  Quincy  is  pumped  into  the  High- 
level  sewer  at  Greenleaf  Street  near  the  Quincy  pumping  station. 
All  of  the  sewage  of  the  South  District  is  screened  at  the  Nut  Island 
screen-house  for  the  purpose  of  intercepting  solid  matter,  and  is 
thence  discharged  at  the  bottom  of  the  harbor  from  the  outfalls 
about  a  mile  ofiP  the  island. 

The  daily  average  amount  of  sewage  thus  discharged  was  56,- 
200,000  gallons,  and  the  largest  rate  of  discharge  i^  a  single  day  was 
during  a  heavy  storm,  when  the  amount  reached  152,500,000  gal- 
lons. The  decrease  in  the  daily  average  from  last  year  was  4,000,000 
gallons.  The  daily  average  discharge  of  sewage  for  each  individual 
contributing  sewage  in  the  district  was  151  gallons. 

There  were  3,908  gross  tons  of  bituminous  coal  and  15  tons  of 
anthracite  screenings  purchased  at  the  two  pumping  stations  and 
the  Nut  IsliEUid  screen-house,  the  average  prices  of  which  varied 
from  $9.54  to  $11.51  per  gross  ton  for  the  bituminous  coal  delivered 
in  the  bins.    The  screenings  were  purchased  for  $7.74  per  ton. 

The  total  amount  expended  for  the  operation  of  the  stations  was 
$102,822.28. 
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VII.    SEWERAGE  WORKS  —  FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  expenditures,  disbursements, 
assets  and  liabilities  of  the  Metropolitan  Water  and  Sewerage  Board 
for  the  fiscal  year  of  the  Commonwealth  ending  with  November 
30,  1918,  was,  as  stated  in  connection  with  the  Water  Works,  pre- 
sented to  the  General  Court  in  January,  in  accordance  with  the 
requirements  of  chapter  235  of  the  Acts  of  the  year  1906,  and  a 
copy  of  this  financial  abstract  is  in  part  printed  as  Appendix  No.  5. 

The  following  statement  of  its  financial  doings,  iji  relation  to  the 
Metropolitan  Sewerage  Works,  for  the  calendar  year  1918  is  here- 
with presented,  in  accordance  with  the  provisions  of  the  act  of  1906, 
as  a  part  of  the  annual  report  of  the  Board. 

(1)    METROPOLriAN  Sewerage  Loans,  Receipts  and  ^Payments. 

The  loans  authorized  for  the  construction  of  the  Metropolitan 
Sewerage  Works,  the  receipts  which  are  added  ^  to  the  proceeds  of 
these  loans,  the  expenditures  for  construction,  and  the  balances 
available  on  January  1,  1919,  have  been  as  follows:  —      ^ 

North  Metropolitan  System, 

Loans  authorized  under  various  acts  to  January  1,  1919,  for  the 
construction  of  the  North  Metropolitan  System  and  the 

various  e3ctension8, $7,512,365  73 

Receipts  from  sales  of  real  estate  and  from  miscellaneous  sources 

which  are  placed  to  the  credit  of  the  North  Metropolitan 

System:  — 

For  the  year  ending  December  31, 1918,  $31  70 

For  the  period  prior  to  January  1, 1918,  .       85,989  49 


86,021  19 


Amount  approved  for  pasrment  by  the  Board^  out  of  the  Metro- 
politan Sewerage  Loan  Fund,  North  System:  — 
For  the  year  endinfe  December  31, 1918,  $35,738  27 

For  the  period  prior  to  January  1, 1918,  .  7,293,288  27 


$7,598,386  92 


7,329,026  54 


Balance,  North  Metropolitan  System,  January  1, 1919,        .     $269,360  38 

1  The  word  "Board"  refers  to  the  Metropolitan  Sewerage  Commiwrinn  and  the  Metropolitan  Water 
and  Sewerage  Board. 
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South  Metropolitan  System. 

Loans  authorized  under  the  various  acts  to  January  1,  1919| 
applied  to  the  construction  of  the  Charles  River  valley 
sewer,  Neponset  valley  sewer,  High-level  sewer  and  exten- 
sions, constituting  the  South  Metropolitan  System,  .  $9,587,046  27 
Beceipts  from  pumping,  sales  of  real  estate  and  from  miscella- 
neous sources,  which  are  placed  to  the  credit  of  the  South 
Metropolitan  System:  — 
For  the  year  ending  December  31, 1918,                        S30  70 
For  the  period  prior  to  January  1, 1918,                    19,384  33 

19,415  03. 

$9,606,461  30 
Amount  approved  by  the  Board  for  payment  out  of  the  Met- 
ropolitan Sewerage  Loan  Fund,  South  System:  — 
On  accoimt  of  the  Charles  River  valley  sewer,    .   $800,046  27 
On  account  of  the  Neponset  valley  sewer,    .       .     911,531  46 
On  account  of  the  High-level  sewer  and  exten- 
sions, including  Wellesley  extension:  — 
For  the  year  ending  December 

31, 1918, $115,596  89 

For  the  period  prior  to  January 

1,  1918, 7,652,149  90 

7,767,746  79 

^ —    9,479,324  52 

Balance,  South  Metropolitan  System,  January  1, 1919,        .     $127,136  78 
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(2)    Total  Sewerage  Debt,  December  31,  1918. 

North  Metropolitan  System, 

Bonds  issued  by  the  Treasurer  of  the  Commonwealth:  — 

Sinking  fund  bonds  (3  and  3^  per  cent.), $6,563,000  00 

Serial  bonds  (3^  and  4  per  cent.), 925,500  00 

Total  bond  issue  to  December  31, 1918,   .  .     .    $7,488,500  00 

Serial  bonds  paid  prior  to  January  1,  1918,  $75,000  00 

Serial  bonds  paid  in  1918, 26,500  00 

101,500  00 

Total  bond  issue  outstanding  December  31,  1918,  .  .  $7,387,000  00 

Gross  Sewerage  Debt, $7,387,000  00 

Sinking  fund  December  31, 1918, 2,690,491  90 

Net  Sewerage  Debt  December  31, 1918, $4,696,508  10 

A  net  decrease  for  the  year  of  $241,826.02. 


South  Metropolitan  System. 

Bonds  issued  by  the  Treasurer  of  the  Ck)mmonwealth:  — 

Sinking  fund  bonds  (3  and  3i  per  cent.), $8,877,912  00 

Serial  bonds  (4  and  5  per  cent.),    .  720,000  00 

Total  bond  issue  to  December  31, 1918, $9,597,912  00 

Serial  bonds  paid  prior  to  January  1, 1918,  $21,000  00 

Serial  bonds  paid  in  1918, 21,000  OQ 

42,000  00 

Total  bond  issue  outstanding  December  31, 1918,  .  .  $9,555,912  00 

Gross  Sewerage  Debt, $9,555,912  00 

Sinking  fund  December  31, 1918, 1,579,713  60 

Net  Sewerage  Debt  December  31, 1918, $7,976,198  40 

An  increase  for  the  year  of  $174,913.27. 


No.  57.] 


AND  SEWERAGE  BOARD. 


33 


(3)    North  and  South  Metropolitan  Loan  and  Sinking  Ftp«)s, 

December  31,  1918. 


Loams. 

BOKDS  USTTSD 

(SmuNQ  Fund). 

Bonds  issueo 
(SsBiAi/  Bonds). 

Sinking 
Fund. 

YlAV. 

North 
System. 

South 
System. 

North 
System. 

South 
System. 

North 
System. 

South 
System. 

North  and 

South 
Ssrstems. 

18»,    .       . 

15.000.000  00 

- 

- 

- 

- 

- 

- 

1890. 

- 

- 

82,200.000 

8800,000 

- 

- 

- 

l»i. 

.    - 

- 

868,000 

- 

-• 

- 

- 

18B2, 

- 

- 

1.053.000 

- 

- 

- 

1803. 

- 

- 

579.000 

b 

- 

- 

- 

1804. 

500.000  00 

- 

500.000 

- 

- 

- 

- 

1895. 

900.000  00 

8500.000  00 

800,000 

300.000 

- 

/ 

- 

18M.* 

80.000  00 

- 

30,000 

200.000 

- 

- 

1897. 

85.000  00 

300.000  00 

80,000 

300.000 

- 

- 

- 

1898, 

315.000  00 

36.000  00 

230.000 

35.000 

- 

- 

- 

1899, 

* 

4.635.000  00 

- 

1,025.000 

- 

- 

8361,416  60 

1900.    , 

205,000  00 

10.912  00  > 

265.000 

10.912 

- 

- 

464,620  67 

1901.    , 

- 

40.000  00 

- 

2.040.000 

- 

- 

646,668  26 

1903.    , 

- 

- 

- 

864.000 

- 

- 

636,084  04 

1903.    . 

500.000  00 

1.000.000  00 

500.000 

1,736,000 

- 

- 

764,690  41 

1904.    . 

- 

303.000  00 

- 

302,000 

- 

- 

878,657  12 

1905.    . 

- 

- 

- 

- 

- 

- 

1,006.724  95 

1900.    . 

55.000  00 

1.175,000  00 

55.000 

175,000 

- 

- 

1.146.998  68 

1907,    . 

- 

- 

- 

300,000 

- 

- 

1.306.850  30 

1908.    , 

418.000  00 

- 

- 

700,000 

- 

- 

1.492,418  98 

1909.    . 

- 

- 

300,000 

- 

- 

- 

1,673,784  40 

1910. 

50.000  00 

•                              ^ 

113.000 

- 

- 

- 

1,931,741  89 

1911. 

6.000  00 

- 

- 

- 

- 

- 

2,184,674  98 

1912. 

378,000  00 

- 

- 

- 

862.000 

- 

2,458.641  20 

1913. 

- 

- 

- 

- 

878.000 

- 

2.749.337  90 

1914. 

180.500  00 

350.000  00 

- 

- 

- 

- 

3.011.612  44 

1915. 

83.000  00 

5,000  00 

- 

- 

130.500 

- 

3,290.979  46 

1910. 

385.000  00 

40,000  00 

- 

- 

70.000 

8355.000 

3,604.667  27 

1917. 

- 

325,000  00 

- 

- 

285,000 

40.000 

8,926,792  76 

1918. 

- 

- 

- 

- 

- 

326.000 

4.270,206  60 

88.801,500  OOt 

88.707.912  00 

- 

- 

- 

- 

- 

789.184  27 

789.134  27 

- 

- 

- 

- 

87.512.805  73 

•9.587.046  27 

86,563,000 

88,877.912 

8925.500 

8720.000 

- 

*  The  sum  of  810,912  was  appropriated  to  reimburse  the  town  of  Watertown  for  the  expense  of  oon- 
■tnietinc  the  Watertown  siphon. 

,  '  Of  this  amount,  8789.134.27  was  expended  for  the  oonstruotion  of  the  Charles  River  valley  sewer,  which 
II  DOW  included  in  the  South  Metropolitan  System. 
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(4)    Annual  Appropriations,  Receipts  and  Expenditures. 

The  annual  appropriations  for  the  maintenance  of  the  Metropoli- 
tan Sewerage  Works,  the  receipts  of  the  Board  which  are  added  to 
the  appropriations  for  maintenance,  and  the  expenditures  for  main- 
tenance for  the  year  ending  December  31,  1918,  were  as  follows:  — 

North  Metropolitan  System. 

Appropriation  as  follows:  — 

Chapter  67,  Special  Acts  of  1918, S235,700  00 

Receipts  from  pumping  and  from  other  sources,     ....  807  68 

9236,507  68 
Amount  approved  by  the  Board  for  pajrment,        ....       230^1  71 

Balance  Janu^y  1, 1919, S6,485  97 

South  Metropolitan  System. 

Appropriation  as  follows:  — 

Chapter  67,  Special  Acts  of  1918, S145,860  00 

Receipts  from  pumping  and  from  other  sources,     ....         10,763  65 

S156,623  65 
Amount  approved  by  the  Board  for  payment,       ....       155,874  58 

Balance  January  1, 1919, S749  07 


(5)    Sewer  Assessments,  1918. 

The  following  sewer  assessments  were  made  by  the  Treasurer  of 
the  Commonwealth  upon  the  various 'municipalities:  — 

North  Metropolitan  Sewerage  System. 

Sinking  fund  requirements, S119,725  49 

Serial  boAds, 24,000  00 

Interest, ' 231,648  74 

Maintenance:  — 

Appropriated  by  Legislature, S235,700  00 

Less  balance  on  hand, 14,946  02 

220,753  98 

Total  North  Metropolitan  sewerage  assessment,     .       .       .     S596,128  21 
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South  Metropolitan  Sewerage  System. 

Sinking  fund  requiiementSy 

Serial  bonds,  .       .       .  ' 

Interest, 

Maintenance:  — 
Appropriated  by  Legislature,  .....  S145,860^00 
balance  on  hand, 2,895  70 


S74,272  86 

20,902  50 

327,436  21 


Total  South  Metropolitan  sewerage  assessment,     . « 


142,964  30 
1565,575  87 


In  accordance  with  the  provisions  of  chapter  369,  Acts  of  1906, 
the  proportion  to  be  paid  by  each  city  and  town  to  meet  the  interest 
and  sinking  fund  requirements  for  each  year  is  based  upon  their 
respective  taxable  valuations,  and  to  meet  the  cost  of  maintenance 
and  operation  upon  their  resjiective  populations. 

The  divisions  of  the  assessments  for  1918  were  as  follows:  — 

North  Metropolitan  Sewerage  System. 


Cmm  AXD  Towns. 


Arfincton, 
Belmont. 


Gambridia, 


JuTOTNCf     • 

Lwingtoii, 
Maiden,  . 
Medfonl,  . 
MeboM.    . 


ent. 


117.840  76 
U.192  41 
03.045  ft7 

127.005  18 
85.570  30 
84,076  00 
6.040  00 
40.453  57 
31,120  13 
18.851  00 


Cimi  ANP  Towns. 


A 


ent. 


ReediDc.1 
Revere, 
SomenHlB. 
Stonehnm, 
Wakefield. 
WindMiter. 
Winthrop, 
Wobum. 
Total, 


05.217  70 
23,540  20 
80.430  20 
0.604  80 
12,078  22 
15.802  33 
15,001  08 
15.558  85 


0500.128  21 


10  also  eaeeesed  07.000  for  unking  fund  requiiemento  in  aooordanoe  with  eeotion  5.  chapter 
Aoto  of  1010. 


South  Metropolitan  Sewerage  System. 

• 

Cirxas  AMD 

Towns. 

Assessment. 

Cmm  AMD  Towns. 

Assessment. 

Boston.    . 

0257.203  09 

Quinoy 

038.848  28 

BrooUine, 

100.008  07 

Walthsm, 

28.505  04 

Dedham, 

12.03180 

Watertown, 

18.355  28 

miton,     . 

23.450  05 
07.082  05 

WeUssley,^ 

Total, 

11,833  12 

Newton, 

0505.575  87 

>  WeOesley  is  also 

Mseesed  00.775.23 

f or  sinkint  f ux 

id  rnqnirMnents  in  aooordanoe  with  sec 

tion  5,  ehnpUr 

348,  Acts  of  1014. 


36 


METROPOLITAN  WATER 


[Pub,  Doc. 


(6)    Expenditures  for  the  Different  Works. 

'    The  foUowing  is  a  summary  of  the  expenditures  made  in  the  vari- 
ous operations  for  the  different  works:  — 


COMSTBUCTZON  A2n>  AOQUBmON  OV  WOBXS. 


For  the  Yew  endinc 
81.  M18. 


NOBTB  IfBTBOPOUTAir  StBTBM. 

North  Ss^Bteoni  enUurgement:  *"" 

Adzninifltration 

Dear  Island  Outfall  extaDsion,       .... 
Removal  of  old  Maiden  BlTcr  eiphon,  . 
Readinf  ezteniion, 


Amount  charged  from  beginning  of  work  to  January  1, 1918, 
Total  for  North  Metropolitan  Syatem  to  January  1, 1010. 

BovTR  MsTBOpOLiTAir  Stbtbm. 
EBgh-lerel  eewer  extenaiona:  — 

Adminiatrataon, 

WeUealey  eztanaion:  — 

SeotionOS 

SeotionOO, 

Section  100, ^  . 

Section  101 "... 

Section  102. 

Section  108 

Section  101 

Section  lOS, 

Section  106 

Real  estate  aettlementa, 

Legal,  convejrandng  and  expert 

Paymenta  under  Industrial  Accident  Law  and  special 
benefit  apiMopriations. 


Additions  to  Ward  Street  pumping  atation  plant. 


Amount  charged  from  beginning  of  work  to  January  1, 1018, 
Total  for  South  Metropolitan  System  to  January  1,  1010, 
Total  for  construction,  both  syatema,         .        .        .        . 


176,014  04 

14,104  06 

408  06 

20  06 

14.026  41 

646  00 

616  66 

606  46 

046  80 

4360  00 

1,666  60 

06  00 


62.606  01 

7.467  66 

116  64 

26,681  66 


6»,n8J7 
7,219,288  ff 

17,629,02614 


68,646  67 


111,778  49 
271  86 


611M06» 
0,661.727  0 

f0.479,IMa 

616308.SI106 


e 


IdAXSTEVAHCm  AND  OpBXATXON. 


For  the  Year  endins 
61. 1918. 


North  Metropolitan  System, 
South  Metropolitan  System. 


Total  for  maintenance,  both  systems. 


6290,021  n 
166374  0 


6886,896  » 
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(7)    Detailed  Financial  Statement. 

The  Board  herewith  presents,  in  accordance  with  the  Metropolitan 
Sewerage  acts,  an  abstract  of  the  expenditures  and  disbursements,  re- 
ceipts, assets  and  liabilities  for  the  year  ending  December  31, 1918:  — 


(o)     Expenditures  and  Disbursements, 


GbHSBAL  CHABACnB  OT  EXFXNDITnBaS. 


For  the  Year  endtnc 
Deoember  31, 1018. 


CoiBrBncTioN  o#  Wobxb  and  AoQuxsmoN  bt  Pubcbasb  ob  Takzxq. 

NoHh  Sf/iUm  BnUiriferurU. 
AdminMteation:  •— 
Oommianonen, 


Chrka  aad  steDocnpben, 

Stationery,  pnntinc  and  oflBee  auppHaa, 

Talephone,  lighting,  heating,  water  and  care  of  building, 

Bent  and  taacea,  main  office,  . 


Chief 


TtaTeling  expeneea, 

Stationery,  printing  and  offiee  supplies,  .... 
Telephone,  lighting,  heating,  water  and  care  of  building,  . 
Bent  and  taaoBs, 


Ifieoellaneous  e3Q)enaes, 


Btkk,  cement,  lumber  and  other  field  siqpplies  and  expenses, 

Contraets:—  . 
Bruno  St  Petitti,  Contract  144,  for  constructing  a  part  of  Section  76  of  the 

Beading  Extension  of  the  North  Metropolitan  System, 
Boy  H.  Beattie  Inc.,  Contract  135.  for  constructing  Section  1  of  the  Deer 
Island  Outfall  sewer  extension  in  Boeton  Harbor, 

Beal  estate:  — 
Legal,  eonTeyandng  and  expert, 


Total  for  North  Metropolitan  System, 


11.000  00 
800  00 
795  58 
268  90 
187  87 
107  10 
12  00 


8626  01 

8.706  16 

76  00 

10  40 

1  07 

412  29 

82180 

160  78 


6161  26 


820.979  84 
6.581  09 


87  16 


82.606  01 


5.412  91 
151  96 


27,560  98 


7  16 


885,788  27 
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GbMSKAL  CBASACTBB  OV  EZPXNDITUBBB. 


For  the  Tew  ending 
31, 1918. 


SOTTTH  liVTBOtPOLITAN  STRDt. 

High-Uvtl  Sewer  Bsteneione, 
Admimstntaon:  — 

ComnaJMioDen, 

Secretary 

Gierke  and  etanographetB, 

Stationery,  printiiig  Mid  offiea  MippU«, 

Telapbone,  KchtJUK,  heating,  water  and  eare  of  building,    .... 

Repain  of  building, 

lient  and  tasee,  naxn  oflne,  .....>.... 
>i]8  eKpenaee. 

Chief  engineer,        ............ 

Engineering  aeeietante 

Inspeetore, 

Traveling  expenaea, 

Eni^neering  and  drafting  instrumenta  and  toola, 

Stationery,  printing  and  ofiioe  aappUea, 

Engineering  and  drafting  euppliee, 

Telephone,  lighting,  heating,  water  and  eare  of  building,    .... 

Repaira  of  building 

Rent  and  taiee,  main  offiee, 

MieeeiUaneotts  espenaea, 

Labor  and  teaming 

Toola,  machinery  and  applianoee, 

Brick,  cement,  lumber  and  other  field  buppliee  and  expenaea, 

Contraote:  — 

Bruno  A  Petitti,  Contract  148,  for  oonatruoting  Section  102  of  the  High-level 
aewer  (Welleeley  ertenaion)  in  Needham 

George  M.  Byrne,  under  agreement  dated  October  28, 1010,  for  conatnieting 
Section  08  of  the  High-level  aewer  (WeUealey  eztenaion)  in  Weat  Box- 
bury  and  Dedham, 

George  M.  Bryne,  under  agreement  dated  October  0, 1017,  for  conatnieting 
Section  00  On  part)  of  the  High-level  aewer  (WeUealay  eoEtenawn)  in 
Dedham, 

Rowe  Contracting  Co.,  Contract  ItO,  for  constructing  Section  00  (in  part)  of 
the  High-level  aewer  (WeUeelcy  eztenaion)  in  Dedham, 

Paymenta  under  Induatrial  Accident  Law  and  apedal  benefit  appropriatSona, 

Real  estate:  — 

Legal,  conveyancing  and  expert, 

Oettlementa. 

Total  for  South  Metropolitan  Syatem, 


11,888  88 

tfOOO 

1,178  25 

288  80 

180  01 

420 
182  00 

780 


88,8«S7 


11,041  07 

0.070  62 

2,078  18 

120  18 

84  08 

28  25 

17  05 

400  05 

12  70 

450  00 

458  82 


1IJ»88 


81,414  72 

278  21 

2,425  87 


4,m6l 


811.784  78 
08,000  15     ^ 

14  a 

10,050  00 


800  00 


k5i7  81 


96  00 


81.050  50 
4.880  00 


5,005  00 


8115.590  89 
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GnixBAL  Charactxb  or  ExpamiruBak 


For  the  Year  ending 
December  31, 1918. 


MAOITBNAliai  AND  OpBSATION  OV  WOBXB. 

North  Metropolitan  SftUm, 
Adminiatntion:  *— 
Comminioners,       ........ 

Seoretary  and  aanetaata. 

Rent. 

HeatiDg,  lighting  and  oare  of  building^         .       .       .       , 

Rapairi  of  building, 

Pottage, 

Printittg,  BtatkHMvy  and  ofBoe  auppliee,        .       .       .       , 
Telaphonea, 


•na 


Gensnl  aupervieioB:  — 
Chief  engineer  and  aeiiatanta. 

Rent, 

Heating,  lighting  and  oare  of  building, 
Repain  of  building,       .       .       .       . 
Printing,  etationery  and  office  avvpliee. 

Telephones, 

Traveling 
MieDtUaneoua 


Deer  Iiland  pumping  etation:  — 

Labor 

Fuel 

Oilaadwaeteb         .... 

Watar 

Paddng, 

Repairs  and  renefwala,    . 

Talei^ncs, 

OananJ  Bupplies,    .... 
Miaoellaneoua  auppliae  and  axpenaes, 

Beat  Boston  pumping  station:  — 

Ubor. 

Fual, 

Oilandwaste,         .... 
Watar, 


Rapain  and  renewals,    . 

Talaphones. 

■  GcMial  supplies,    .... 
HiscaUanfSOus  supplies  and  eipenses, 

Charlastown  pumping  station:  — 

Labor 

Fuel. 

Qiland  waste,         .... 


Awiounta  earriod  forward. 


ia,s»84 

2,841  16 

37(40 

IM66 

S44 

60  00 

401  S7 

46  02 

86  20 


17,146  06 

826  20 

1,187  02 

7  81 

881  66 

187  78 

76  00 

27  07 


822,888  00 

28.671  00 

168  41 

IMl  60 

126  80 

801  20 

82  06 

789  47 

480  66 


824,096-64 

81,619  00 

712  71 

1.786  06 

192  28 

1.747  84 

406 

612  84 

618  16 


818,644  67 

10.444  21 

800  84 


86,488  88 


0.787  90 


64.787  10 


61,284^66 


820.898  62      8132.292  02 
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GXNSHAL  ChAIULCTSB  OF  EZPSNDITUBBS. 


For  the  Year  eadioc 
Deoember  31. 1918. 


Amountt  brought  fonMord, 


North  M^opoliUin  SyaUm  —  Con. 
CharleBtown  pvmping  itatioii  —  Con. 

Water 

Packing 

Repairs  and  renewalat 

Telephones 

General  suppUeSt 

Misoellaneoiu  suppliee  and  ezpenseBt     . 


Alewife  Brook  pumping  station:  — 

Labor 

Fuel, 

-  Oil  and  waste,         .... 

Water, 

Packing, 

Repairs  and  renewals,     . 

Telephones, 

General  supplies,    . 

Miscellaneous  supplies  and  expenses. 

Sewer  lines,  buildings  and  grounds:  — 
Engineering  assistants,   . 

Labor, 

Automobiles, 

Brick,  cement  and  lime. 
Castings,  ironwork  and  metals, 
Freight,  express  and  teaming. 
Fuel  and  lighting,  .... 
Jobbing  and  repairing,    . 

Lumber, 

Machinery,  tools  and  appliances,   . 
Paints  and  oils,       .... 
Rubber  and  oiled  goods. 
Sand,  gravel  and  stone,  . 

Telephones 

Traveling  expenses, 

General  supplies 

Misoellaneoiis  expenses,  . 


Horses,  vehicles  and  stable  account, 

Payments  under  Industrial  Acddent  Law  and  special  benefit  appropriations. 

Total  for  North  Metropolitan  System, 


129,388  62      |182,»2  02 


5O20 
78  89 

S15  57 
61  a 

860  88 

196  90 


89,196  76 

4.718  67 

889  94 

228  44 

82  72 

860  96 

40  00 

192  78 

46  01 


82,141  67 

88.102  76 

221  66 

478  27 

066  58 

18  29 

84  88 

169  40 

1.609  42 

667  70 

666  98 

8160 

44  47 

60  12 

965  78 

1,858  04 

421  88 


81,044  SO 


14,946  IS 


.42.68181 
6.93814 
8.08100 


8210.021  71 
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Genebal  Cha&acteb  of  Expbkdxtubu. 


South  Metropolitan  Spetem. 
Adminisicmtion:  — 

Secretary  and  aaaUtantB, 

Bentt       ......... 

Heatmc  lighting  and  care  of  building, 

of  building, 

t  »        •        •        •        •        •        •        •        . 

Printing,  stationery  and  office  euppliee, 

Telephones 

TraTeling  expenses, 

Hiaoellaneous  expenses, 

General  supenrision:  — 
Chief  engineer  and  assistants,        .       .       .       . 

Rent,       ......... 

Heating,  lighting  and  care  of  building, 

Bepairs  of  building, 

Printing,  stationary  and  office  supplies. 

Telephones 

Traveling  expenses, 

Misoellaneous  expenses 

Ward  Street  pumping  station:  — 

lAbor 

Fuel 

Oil  and  waste 

Water 

Packing,  .  ' 

B/QMurs  and  renewals, 

Telephones, 

Qeneral  supplies, 

Miscellaneous  supplies  and  expenses,     . 

Quiney  pumping  station:  '— 

Labor 

Fuel 

Oil  and  waste, 

Water, 

Packing. 

RepaiiB  and  renewals 

Telephones, 

General  supplies, 

Miscellaneous  supplies  and  expenses,     . 

Nut  Island  screen-house:  — 

Labor. 

Fuel 

AmcufUt  earrUd  fonoari,     .        .        •        .        . 


For  the  Year  ending 
December  31, 1918. 


11,968  n 

1,911  25 

198  90 

227  81 

7  14 

47  00 

850  88 

42  98 

29  00 

85  88 


84.772  28 

586  70 

688  56 

21  48 

117  21 

128  90 

95  00 

55 


826,894  66 
86,499  86 

425  87 
1,585  20 

650  17 

2,487  07 

40  10 

1,556  58 

1.186  17 


89.707  87 

6.005  40 

96  62 

267  82 

42  92 

109  09 

87  89 

426  18 

67  04 


89.404  50 
4.220  00 


84,888  85 


6.415  68 


70.775  18 


16,760  28 


813,624  50       896.784  94 
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GXNBBAL  CbABACTBR  OF  EXFBin>ITI7BB8. 


For  the  Year  endmc 
Deoombcr  31, 1918. 


Amounta  brought  fonoardt  * ,  « 

SotUh  MetropeUtan  SpHem  —  €?on. 
Nut  Island  soreen-houM  —  Con. 

Oil  and  waata, 

Water* 

Paokine, 

Repairs  and  renewals 

Telephones, 

General  supplies* 

Misoellaneous  suppUes  and  expenses, 

Sewer  lines,  buildings  and  {rounds:  — 

Ehgneering  assietants, 

Labor 

Automobiles 

Briok,  oement  and  lime, 

Castinss,  ironwOTk  and  metals, 

Fuel  and  lighting 

Freight,  eipioss  and  teaming 

Jobbing  and  repairing, 

Lumber, 

Maehinery,  tools  and  appliances 

Paints  and  oils, 

Rubber  and  oiled  goods, 

Sand,  gravel  and  stone, \ 

Telephones, 

Traveling  expenses, 

General  supplies, 

Misoellaneous  expenses, 

City  of  Boston,  for  pumping 

Horses,  vehicles  and  stable  account, 

Payments  under  Lidustrial  Accident  Law  and  spedal  benefit  appropriations. 

Total  for  South  Metropolitan  Ssrstem, 


S18,ftM  60       |M,78i  94 


146  49 
876  89 

84  11 
868  82 

46  80 
666  71 
168  60 


84.668  61 

22,888  08 

808  81 

216  70 

190  41 

47  84 

453 

806  30 

840  02 

176  44 

368  96 

70  61 

196  66 

86  96 

481  24 

429  12 

160  40 


16,2880 


31,72161 

5,889  86 

4,08188 

180  00 


8156374  58 
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(6)    Receipts, 

The  receipts  from  the  sales  of  property,  from  rents  and  from  other 
sources,  have  been  credited  as  follows:  — 


Account. 


For  the 

Year  ending 

December  81, 

1918. 


North  Metropolitan  Syetem, 

Seodi  Metropolitan  System, 

North  Metropolitan  System, 

Sotttii  Metoopolitan  System, «        .        .        .        , 

8inkuic  fund:  — 

Nortn  Metropolitan  System, 

SonUft  Metr^wlitan  System,  

Interest  fund:  — 

North  Metropolitan  System, 

South  Metropolitan  System, 

Amount  eredlted  from  becinning  of  work  to  January  1, 1018, 

Total  reeeipts  to  Jannaiy  1,  1010, 


131  70 
30  70 


807  68 
10,763  66 


166  68 
833 


42  47 
88  81 


111,884  07 
138,778  80 


1160,663  77 


(c)     Assets. 

The  following  is  an  abstract  of  the  assets  of  the  Sewerage  Works, 
a  complete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board:  — 

Office  furniture,  fixtures  and  supplies;  engineering  and  scientific  instruments 
and  supplies;  horses,  vehicles,  field  machineiy,  etc.;  machinery,  tools  and 
other  appliances  and  supplies;  completed  works,  real  estate  connected  there- 
with. 

(rf)     Liabilities. 

There  are  bills  for  current  expenses  which  have  not  yet  been 
received. 


Anumnis  on  Monthly  Estimates,  not  due  until  Completian  of  Contracts  or  until 

Claims  are  settled. 


Nam*. 

Work. 

Amount. 

Higb-leTel  sewer  extensions:  — 
Timothy  J.  O'Connell, 
Rc%e  Contracting  Co., 

Contract  67,  Section  82,  in  part 

Contract  180,  Section  90  (in  part),  Welksley  Exten- 
sion. 

$60  00 
138100 
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Settlements  are  pending  with  the  following  parties  for  easements 
taken  in  lands  owned  by  them:  — 

P.  Murray  Forbes,  Hugh  D.  Scott,  Charles  H.  Harmon,  Clifford 
M.  Locke,  Martha  W.  Burrage,  Needham  Tire  Co.,  John  Wells 
Farley,  Edward  and  Catherine  Bingham,  Hannah  Bingham, 
Katherine  H.  Rooney,  Mary  A.  Read,  Hannah  E.  Pond,  Richard 
G.  Wads  worth,  John  T.  Morse,  Jr.,  Frank  D.  Chase,  Devisees  of 
Anna  E.  Chase,  Stephen  M.  Weld;  Lucia  Beebe,  Edward  F.  Oilman, 
Herbert  M.  Hopkins,  Joseph  E.  Hopkins,  George  A.  Forbes,  Bear 
Hill  Associates. 

VIII.    RECOMMENDATIONS  FOR  LEGISLATION. 

In  the  abstract  of  the  annual  report  for  the  year  1918  the  Board 
made  the  following  statement  and  recommendations:  — 

In  supplying  the  higher  portions  of  Hyde  Park  and  Milton  it  is  neeesBaiy 
to  use,  in  common  with  the  Boston  Water  Department,  a  section  of  the  pipe 
line  about  2,200  feet  in  length  located  in  Poplar  Street  in  West  Boxbuiy  iriiich 
belongs  to  the  City  of  Boston.  This  has  proved  unsatisfactory  at  times  and 
it  is  deemed  necessary,  in  order  to  provide  an  adequate  supply  and  to  insure 
a  reliable  service  for  the  Milton  and  Hyde  Park  extra  high-service  distiicti 
that  a  second  pipe  line  should  be  laid  in  said  street  and  under  the  Neponset 
River.  The  cost  of  this  pipe  line  is  estimated  at  S14,000. 
.  When  the  northern  ej^ra  high-service  supply  was  introduced  into  Arlington 
in  1899  the  town  granted  this  Department  the  right  to  use,  in  common  with  the 
town,  water  pipes  belonging  to  the  town  as  far  as  necessary  for  the  purpose  of 
conveying  water  to  the  standpipe  and  to  the  town  of  Lexington.  Satisfactory 
service  is  not  now  furnished  by  the  use  of  the  Arlington  mains  in  common, 
and  it  is  desirable  to  lay  a  16-inch  Metropolitan  Water  Works  main  from  the 
Arlington  standpipe  to  the  Lexington  boundary  line,  a  distance  of  about  6,000 
feet.    The  cost  of  this  16-inch  main  is  estimated  at  $56,000. 

The  Legislature,  by  chapter  322  of  the  General  Acts  of  1917,  authorised  the 
construction  of  a  new  36-inch  water  main  about  1,800  feet  in  length  in  Chelsea 
to  reinforce  the  East  Boston  supply  main,  and  appropriated  the  sum  of  130,000 
for  the  work.  Some  expenses  have  been  incurred  chargeable  to  this  aiq)ropria- 
tion  but  there  is  a  balance  remaining  on  hand  of  S29,820.86.  It  is  estimated 
that,  if  this  work  is  done  in  the  coming  year,  the.  sum  of  $40,000  will  be  required, 
which  will  require  an  additional  appropriation  for  this  purpose  of  S11,000. 

Attention  has  been  called  in  all  the  reports  of  recent  years  to  certain  large 
expenditures  in  connection  with  some  inevitable  improvements  and  extensions 
of  the  metropolitan  systems  under  the  control  of  this  Board.  They  are,  for- 
tunately, on  the  water  supply  system  which  yields  a  return  more  than  sufficient 
to  meet  any  expenditure  which  now  seems  requisite. 
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The  plan  submitted  t^  the  State  Board  of  Health  in  1895,  and  accepted  by 
the  Legislatiire  of  the  same  year,  showed  a  direct  line  of  communication  be* 
tween  the  proposed  line  to  Weston  and  Spot  Pond.  As  this  coimection  could 
be  avoided  by  pumping  the  Spot  Pond  supply  from  the  Chestnut  Hill  reservoirs 
for  a  number  of  years,  th^  Board  has  not  hitherto  brought  the  question  before 
the  Legislature,  but  it  now  seems  advisable  to  give  this  plan  serious  attention. 
While  it  is  quite  true  that  there  may  be  no  interference  with  the  operation  of  the 
pumps  at  Chestnut  HiU,  it  is  also  true  that  the  whole  of  the  north  system 
would  be  seriously  impaired  by  their  failure. 

The  direct  connection  between  Weston  and  Spot  Pond  would  remove  the 
need  of  pumping  the  water  supplied  by  the  Weston  ssrstem  and  would  thus 
assure  the  maintenance  of  the  Spot  Pond  reservoir  under  all  conditions.  In- 
cidentally, this  new  line  would  afford  a  guarantee  for  the  adequate  supply  of  all 
the  coxmnunities  lying  between  Weston  and  Stoneham. 

It  is  difficult  to  state  the  probable  expense  of  this  pipe  line  for  two-thirds  of 
the  cost  would  be  in  the  iron  pipes  and  what  that  may  be  at  the  time  when  a 
contract  might  be  made  is  uncertain.  At  present  prices  the  pipe  would  cost 
approximately  Sl,200,000  and  labor  and  the  incidentals  of  the  work  9600,000. 

The  other  proposed  work  is  the  replacement  of  the  Arlington  standpipe  by  a 
structure  sufficient  for  the  wants  of  tUs  rapidly  growing  district  which  includes, 
in  addition  to  Arlington,  portions  of  Belmont  and  Lexington.  The  present 
standpipe  was  built  by  the  town  for  its  own  use  without  reference  to  any  re- 
quirements beyond  the  limits  of  the  town  and  has  become  inadequate.  It  is 
proposed  to  replace  this  structure  by  one  similar  to  that  erected  on  Mt.  Bellevue 
in  West  Hoxbury  for  the  southern  extra  highnservice  district.  The  estimates 
for  this  are,  —  for  the  tank,  $65,000,  and  for  masonry,  S110,000.  With  the 
exception  of  the  steel  plates  the  work  of  building  the  tank  and  the  masonry 
would  be  performed  in  this  State  by  men  employed  here. 

By  chapter  343  of  the  Acts  of  1914  the  construction  of  the  Wellesley  Exten- 
sion of  the  South  Metropolitan  Sewer  was  authorized  and  the  sum  of  S350,000 
appropriated  for  the  work.  On  account  of  the  bad  material  encountered  and 
the  abnormal  condition  of  the  market  in  regard  to  labor  and  supplies  this  sum 
was  found  to  be  inadeqiiate  and  on  calling  the  attention  of  the  Legislature  to 
the  situation  a  further  appropriation  of  $325,000  was  authorized  under  the  pro- 
visions of  chapter  285  of  the  General  Acts  of  1917.  Since  the  last-named  ap- 
propriation was  made  there  has  been  a  still  further  substantial  increase  in  the 
cost  of  labor  and  materials  and  som^  large  claims  for  land  damages  have  been 
presented  which  the  Board  has  not  felt  justified  in  paying  and  upon  which  suits 
have  been  brought.  It  is  estimated  that  the  total  cost  to  complete  the  work 
will  be  about  $340,000,  exclusive  of  land  damages  and  engineering  expenses. 
There  is  a  balance  on  hand  from  previous  appropriations  of  $125,000.  The 
Board,  therefore,  recommends  a  further  appropriation  of  $225,000  and  believes 
this  amount  will  be  sufficient  to  complete  the  work. 

The  Legislature  admitted  the  town  of  Reading  to  the  North  Metropolitan 
Sewerage  System  by  chapter  159  of  the  General  Acts  of  1916  and  appropriated 
$285,000  for  the  purpose  of  connecting  the  town  with  this  S3rstem.    All  the 
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estimates  made  since  that  date  show  that  the  expense  of  constructing  the  sewer 
will  very  largely  exceed  the  amount  of  the  appropriation.  An  estimate  made  by 
a  responsible  contractor  a  year  ago  amounted  to  S700,000.  Whether  conditions 
will  be  such  as  to  make  it  probable  that  any  reduction  in  this  amount  can  now 
be  expected  is  a  matter  upon  which  the  Board  is  unable  to  give  a  satisfiaetory 
answer.  For  the  completion  of  this  work  the  Board  recommends  an  additioiud 
appropriation  of  ^15,000. 

The  detailed  reports  of  the  Chief  Engineer  of  Water  Works  and 
of  the  Chief  Engineer  of  Sewerage  Works,  with  various  tables  and 
statistics,  are  herewith  presented. 

Respectfully  submitted, 

HENRY  P.  WALCOTT, 

EDWARD  A.  McLaughlin, 

JAMES  A.  BAILEY, 

MetrvpoUUm  Water  cmd  Sewerage  Board. 

BtWTON,  February  26,  1919. 
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REPOBT  OF  CHIEF  ENGINEEE  OF  WATEE  WORKS. 


To  the  Metropolitan  Water  and  Sewerage  Board. 

Gentlemen:  —  I  have  the  honor  to  submit  a  report  of  the  work 
done  in  connection  with  the  construction,  maintenance  and  operation 
of  the  Metropolitan  Water  Works  for  the  calendar  year  1918. 


ORGANIZATION. 

The  organization  of  the  force  employed  under  the  direction  of  the 
Chief  Engineer  has  remained  the  same  as  in  1917.  The  principal 
assistants  are  as  follows:  — 


John  L.  Howard, 
Elliot  R.  B.  AUardice,    . 
Charles  E.  Haberstroh,  . 
Samuel  E.  Killam, 

Arthur  E.  O'Neil, 

Alfred  O.  Doane, 

William  W.  Locke, 

Cli£ford  Fobs,    . 

Benjamin  F.  Hancox,     . 
James  W.  KiUam,   . 


William  E.  Whittaker, 
Charles  E.  Livermore, 


.    Assistant  to  Chief  Engineer. 

.    Superintendent  of  Wachusett  Department. 

.    Superintendent  of  Sudbury  Department. 

.  Superintendent  of  Distribution  Pipe  lines  and 
Reservoirs. 

.    Superintendent  of  Distribution  Pumping  Sta- 
tions. 
Division  Engineer,  in  charge  of  Mechanical 
Engineering  and  Inspection  Work. 

.  Sanitary  Inspector,  in  charge  of  Sanitary  In- 
spection of  Watersheds. 

.  Assistant  Engineer,  in  charge  of  Distribution 
Civil  Engineering. 

.    Head  Draftsman,  in  charge  of  Drafting  Force. 

.  Assistant  Engineer,  in  charge  of  Coal  and  Oil 
Laboratory  and  compilation  of  Pumping 
Statistics. 

.    Office  Assistant,  in  charge  of  General  Office  and 
compilation  of  Water  Supply  Statistics. 
Biologist,    in    charge    of    Microscopical    and 
Bacteriological  Examinations  of  the  Water 
Supply. 


Including  these  principal  assistants  the  number  of  supervising, 
engineering  and  clerical  employees  was  39  at  the  beginning  of  the 
year  and  42  at  the  end  of  the  year. 
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In  addition  to  the  office  forces  the  labor  forces  engaged  in  main- 
taining and  operating  the  reservoirs,  aqueducts,  pipe  lines,  hydro- 
electric stations  and  pumping  stations  and  doing  minor  construction 
work  have  been  as  follows:  — 


Dbpabtmbnt. 

• 

Beginning 
of  Year. 

End  of 
Year. 

Haadmmn. 

Averacs. 

Wachuaett,                     

SudbuQT 

Distribution,  pipe  lines  and  reservoirs. 
Distribution,  pumpinc  service,     .... 

49 
82 
91 
61 

41 
62 
82 
70 

66 

01 

102 

71 

60 
82 
88 
65 

* 

283 

256 

320 

285 

During  the  year  18  employees  were  mustered  into  the  United 
States  service. 

CONSTRUCTION. 

Deferred  Projects. 

On  account  of  the  continued  high  prices  of  labor  and  materials 
work  was  not  undertaken  on  the  improvement  of  Beaver  Dam  Brook, 
which  was  authorized  in  1913;  on  the  12-inch  southern  extra  high- 
service  pipe  line  and  the  16-inch  northern  extra  high-service  pipe 
line,  which  were  authorized  in  1916,  and  on  the  36-inch  low-service 
pipe  line  that  was  authorized  in  1917,  as  the  appropriations  for  these 
projects  were  not  sufficient  to  cover  the  cost  of  the  work  under  the 
abnormal  conditions  due  to  the  war. 

Wachusett-Sudbury  Transmission  Line. 

The  Wachusett-Sudbury  high-tension  power  transmission  line, 
which  extends  for  a  distance  of  15.59  miles  over  Water  Works  lands 
from  the  New  England  Power  Company's  high-tension  line  at  a 
point  near  the  Wachusett  Dam  in  Clinton  to  the  proposed  out-door 
transformer  station,  which  is  being  constructed  by  the  Edison  Elec- 
tric Illuminating  Company  of  Boston  at  the  Sudbury  Dam  in  South- 
borough,  is  designed  for  66,000-volt  service  and  has  been  constructed  in 
order  to  dispose  of  the  entire  output  from  the  Wachusett  power 
station  for  a  period  of  ten  years.  Details  of  construction  of  the  line 
were  fully  described  in  my  last  annual  report. 

The  contract  work  remaining  to  be  done  at  the  close  of  the  year 
1917  included  some  field  riveting  of  the  steel  towers,  the  placing  of 
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the  insulators,  the  stringing  of  the  power  and  telephone  conductors 
and  the  final  painting  of  the  poles  and  towers. 

The  riveting  of  the  towers  was  completed  January  10  and  work 
was  then  suspended  until  April  22  when  it  was  resumed  and  prose- 
cuted continuously  with  a  small  force  until  completed  on  July  3. 

The  private  telephone  line  which  was  constructed  in  connection 
with  the  power  line  was  completed  by  the  department  forces,  the 
connections  being  made  into  the  power  stations  through  underground 
conduits.  Telephone  instruments  were  installed  at  the  power  station 
and  the  storage  yard  in  Clinton  and  at  the  tool-house  near  the 
terminal  chamber  of  the  Wachusett  Aqueduct  in  Marlborough,  and  at 
the  Sudbury  power  station  in  Southborough.  The  telephone  line  was 
put  into  service  on  August  3. 

The  switchboard  at  the  Sudbury  power  station  has  been  rewired 
so  that  the  spare  15,000-volt  underground  cable  can  be  connected  with 
the  new  transmission  line  while  the  other  remains  connected  with  the 
Hopkinton  Hne. 

The  structures  along  the  power  line  have  been  numbered  con- 
secutively from  the  Clinton  to  the  Southborough  ends  of  the  line  and 
the  towers  have  been  marked  with  enameled  iron  and  the  poles  with 
aluminum  danger  tags. 

As  there  appeared  to  be  no  prospect  of  the  Edison  Electric  Illumi- 
nating Company  completing  its  connecting  line  until  the  following 
year,  the  Wachusett-Sudbury  line  was  temporarily  grounded  at  four 
points  after  completion  to  protect  it  from  lightning. 

At  midnight  December  31  the  maintenance  of  the  transmission 
line  was  turned  over  to  the  electric  companies,  according  to  the 
provisions  of  the  contract  for  the  sale  of  the  electric  energy  generated 
at  the  Wachusett  power  station,  which  is  to  be  in  force  for  a  period 
of  ten  years  from  said  date. 

The  cost  of  the  transmission  line,  exclusive  of  administration  and 
the  clearing  of  the  location,  which  was  done  by  the  regular  main- 
tenance force,  is  as  follows:  — 

Contract  for  constructing  line  and  furnishing  all  materials  except 

200  poles, $74,875  14 

Cutting  and  delivering  200  poles, 1,527  76 

Extension  of  telephone  line  to  power  stations,  etc.,    ....  1,217  06 

Keal  estate  and  conveyancing, 805  84 

Engineering, 3,351  72 

$81,777  52 
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Additional  Northern  Extra  High-service  Pumping  Machinery. 

At  the  northern  extra  high-service  pumping  station  in  Arlington 
the  work  of  installing  the  steam  turbine  driven  centrifugal  pumping 
unit  of  a  capacity  of  3,000,000  gallons  in  24  hours  and  the  hori- 
zontal return  tubular  boiler  54  inches  in  diameter  by  17  feet  in 
length  has  been  completed  and  the  coal  pocket  has  been  extended 
to  obtain  increased  storage  capacity. 

The  pumping  unit  was  first  operated  on  April  8  and  the  official 
duty  trials  made  on  May  7,  8  and  9.  The  unit  consists  of  a  Moore 
multi-stage  condensing  steam  turbine  of  260  brake  horse  power 
rating  at  125  pounds  steam  pressure,  connected  through  speed  reduc- 
ing gears  with  two  Allis-Chalmers  single-stage  8-inch  centrifugal  pumps 
in  series.  The  nominal  speed  of  the  turbine  is  5,000  revolutions  per 
minute  for  the  rated  capacity  of  3,000,000  gallons  in  24  hours  against 
a  head  of  320  feet. 

The  condensing  equipment,  which  was  built  by  the  Wheeler  Con- 
densing &  Engineering  Company,  consists  of  a  surface  condenser 
of  the  water  works  type,  with  a  cooling  surface  of  600  square  feet, 
and  an  independent  air  pump  of  the  crank  and  fly-wheel  type. 

The  results  of  the  official  duty  trials,  which  were  of  eight  hours' 
duration,  at  one-third,  two-thirds,  and  full  capacity  are  as  follows:  — 


One-third 
Capacity. 

Two-thirds 
Capacity. 

FuU 
Capadty. 

Averaca  presBuree:  — 

Atmoepheric  (pounds  per  aquare  inch),     .... 

14.S90 

14.475 

14.628 

Steam,  absolute  (pounds  per  sQuane  inch), 

140.460 

140.085 

14D.078 

Vacuum  (inohee  of  mercury  of  standard  density),    . 

28.432 

28.268 

28.382 

Absolute  in  condenser  (pounds  per  square  inch),      . 

0.617 

0.582 

0688 

Averace  temperattires:  — 

Air  in  engine-room  (degrees  Fahrenheit),  .... 

02.60 

84.50 

7».7« 

Air  in  basement  (degrees  Fahrenheit),      .... 

80.00 

75.88 

72.56 

Air  outside  station  (degrees  Fahrenheit),  .... 

91.40 

75.50 

67.18 

Water  pumped:  — 

At  condenser  inlet  (degrees  Fahrenheit), 

56.10 

61.00 

64.53 

At  condenser  outlet  (degrees  Fahrenheit),      . 

69.50 

63.00 

67.18 

Work  done:  — 

Average  discharge  head  (feet), 

433.64 

453.80 

461.00 

Average  suction  head  (feet) 

153.88 

153.41 

140.04 

279.76 

300.39 

320.96 
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One^hird 
Capacity. 


Two-thirds 
Capacity. 


Full 
Capacity. 


Work  done — Con. 
ffaUr  pumped:  — 

Total  in  8  boon  (by  Ventnri  mater*  gaUons), 

Total  weii^t  (computed,  pounds), 

ATwaae  rate  per  34  honxa  (tallons) 

A'ranaetpeeaof  pumps  (observed reyolutionsperminute), 
Work  done  during  8-bour  trifcl  (foot-pounds),  . 


By  turbine  (pounds). 
By  air  pump  (pounds). 
Total  (pounds),  . 
ATerage  moisture  (per  cent.), 
sat  used:  — 
By  turbine  (B.  T.  U.), 
By  air  pump  (B.  T.  U.),    . 
Total  (B.  T.  U.), 


Pv  1,0(N),000  British  thermal  units  (contract  basis,  foot- 
pounds). 
Per  1,000  pounds  of  moist  steam  (foot-pounds). 


S51,100 

2,027,30S 

1,053,900 

1.4U 

818,042,000 

14,200.400  i 
4S4.W0 
14,763.000 
1.736 

10,024,660 

488.800 

16,608,040 

49,608,700 
66,606,900 


673.600 

6,614,360 

2,090,800 

1,626 

1,686,401,000 

20,693.000« 
479.700 
21,072.700 
1.236 

23,252,200 

480,818 

23.733.018 

71.061,200 
80,032,2n 


1,013,700 

8,446,240 

3.041.100 

1.665 

2,710,680,000 

29,636.000* 
494.260 
30,129.260 
4.637 

82,431,180 
480,666 

32.911,736 

82,369,200 
89.966.200 


^  Tnchiding  10.4  pounds  for  steam 
I  Tncthiding  20  pounds  for  steam 
*  Including  11  pounds  for  steam 


at  turbine  shaft, 
at  turbine  shaft, 
at  turbine  shaft. 


Summary  of  Results. 


Footixmnds 
per  Million 

&itish  Ther- 
mal Units. 


One-third  capacity  duty 

Two-thirds  capacity  duty 

Full  capacity  duty, 

ATsrace  duty, 

ATsrace  duty  guaranteed, 

Eicess  duty  above  guarantee. 

Additional  compensation  for  excess  duty  ivovided  by  contract,  $700.00 


49.608.700 
71.061.200 
82.369,200 

67,676.400 

60,000,000 

7,676,400 


The  new  horizontal  return  tubular  boiler  is  54  inches  in  diameter 
and  contains  60  charcoal  iron  tubes  3  inches  in  diameter  and  17 
feet  long,  and  a  working  steam  pressure  of  160  pounds  per  square 
inch  is  allowed.    The  boiler  was  delivered  at  the  pumping  station 
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March  18  and  is  set  in  battery  with  the  two  similar  boilers  which 
were  installed  when  the  station  was  built  in  1907.  The  brick  setting 
for  the  boiler  was  built  by  the  department  forces  and  was  completed 
June  29. 

Two  Coppus  blowers,  one  12  inches  and  the  other  14  inches  in 
diameter,  were  installed  so  that  forced  draft  can  be  used  with  anv 
of  the  boilers.  The  grate  is  4  feet  wide  x  5  feet  6  incheg  long,  with 
M-inch  air  spaces,  and  was  made  by  the  New  England  Roller  Grate 
Company. 

A  second  line  of  main  steam  pipe,  most  of  it  4  inches  in  diameter, 
was  installed  and  connected  with  all  of  the  boilers  and  engines.  The 
steam  piping  is  now  arranged  so  that  any  one  or  all  of  the  engines 
can  be  supplied  with  steam  through  either  or  both  steam  pipes. 

A  3-inch  Cochrane  separator  was  installed  at  the  throttle  valve  of 
the  new  engine  and  a  No.  9  Whitlock  coil  heater  is  connected  with  the 
exhaust  pipe  of  the  air  pump  to  heat  the  boiler  feed  water. 

The  coal  pocket  extension  is  31 J^  feet  long  x  28  feet  wide  x  9H 
feet  high,  and  equivalent  in  size  to  the  old  pocket,  so  that  the  storage 
capacity  has  been  doubled.  The  pocket  is  constructed  of  concrete 
masonry,  except  the  exposed  exterior,  which  is  of  Weymouth  seam 
face  and  Deer  Isle  granites  to  match  the  lower  portion  of  the 
pumping  station.  The  pocket  is  located  under  the  existing  side- 
track and  coal  can  be  dumped  into  it  directly  from  the  cars  through 
hatches  in  the  roof.  The  construction  of  the  new  pocket  was  begun 
April  4  and  was  practically  completed  at  the  close  of  the  year.  Most 
of  the  work  was  done  by  the  department  forces. 

The  cost  of  the  improvements  at  the  pumping  station,  exclusive 
of  administration,  is  as  follows:  — 

Engine, $0,700  00 

Engine  foundation  and  additional  work, 561  52 

BoUer, 2,324  51 

Boiler  setting  and  additional  work, 1,984  70 

Coal  pocket  excavation  and  concrete  walls  and  roof,  5,211  03 

Coal  pocket,  granite  facing, 1,739  00 

Piping, 2,628  40 

Miscellaneous  work, 1,525  98 

Engineering, 2,240  40 

$27,915  54 
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Duplicate    Southern   Extra   High-service   Pipe   Line   under 

Neponset  River  in  Hyde  Park. 

A  contract  was  made  with  the  United  States  Cast  Iron  Pipe  & 
Foundry  Company  on  June  26,  1918,  for  furnishing  12-inch  flexible 
jointed  pipes  for  the  southern  extra  high-service  line  under  the 
Neponset  Rivet  at  West  Street  in  Hyde  Park,  which  was  authorized 
in  1916.  On  account  of  delay  in  delivery  the  pipes  were  not  re- 
ceived until  November  23,  and  as  the  weather  was  then  unfavor- 
able for  laying  the  pipe  the  work  was  postponed  and  will  not  be 
undertaken  untU  the  weather  is  favorable  in  the  spring  of  1919.  The 
pipe  line  will  be  about  365  feet  in  length. 

Additional  20-inch  Pipe  Line  for  Watertown  and  Belmont. 

On  account  of  the  large  increase  in  the  quantity  of  water  used  in 
Watertown,  due  to  the  greatly  increased  activity  at  the  United 
States  Arsenal  and  at  several  factories  in  the  vicinity,  it  became 
necessary  to  construct  an  additional  supply  main  in  order  to  main- 
tain satisfactory  service  in  Watertown  and  Belmont. 

The  new  main  was  authorized  April  26  by  chapter  177  of  the 
General  Acts  of  1918.  It  extends  from  the  36-inch  southern  high- 
service  main  through  Commonwealth  Avenue,  Newton,  to  Lake  Street, 
and  thence  through  Lake  Street,  private  land,  Fairbanks  Street  and 
Brooks  Street  in  Brighton,  to  and  across  the  North  Beacon  Street 
bridge  into  Watertown. 

The  pipe  line  is  20  inches  in  diameter  for  a  distance  of  9,664  feet 
and  is  reduced  to  16  inches  in  diameter  for  a  distance  of  503  feet  to 
cross  the  bridge  in  the  limited  space  available.  ' 

Contract  for  the  pipes  was  made  with  the  United  States  Cast 
Iron  Pipe  &  Foundry  Company  on  May  1,  1918,  and  the  contract 
for  laying  the  pipes  was  made  with  Michele  DeSisto  May  29.  Pipe 
laying  was  begun  June  3  and  was  continued  at  the  specified  rate 
until  September  7.  Work  was  then  suspended  until  September  30 
on  account  of  delay  in  receiving  pipes  from  the  foundry.  Pipe 
laying  was  completed  October  18  and  the  contract  work  was  entirely 
completed  on  October  28.  The  average  force  employed  on  pipe 
laying  was  32  men  and  4  horses. 

Following  the  practice  begun  in  1909,  insulating  joints  were  in- 
stalled in  the  pipe  line  about  500  feet  apart  to  reduce  the  damage  to 
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the  distribution  pipes  by  electrolytic  action  produced  by  the  under- 
ground electric  currents  from  the  street  railways. 

The  pipe  line  was  filled  with  water  and  tested  by  the  department 
forces,  and  after  draining  and  refilling  was  put  into  ser\'ice  November 
7.  The  resulting  increase  of  pressure  was  25  pounds  per  square  inch 
at  the  Arsenal,  15  pounds  per  square  inch  at  Watertown  Town  Hall 
and  about  12  pounds  per  square  inch  in  Belmont. 

The  cost  of  the  work,  exclusive  of  administration,  is  as  follows:  — 

Pipes  and  special  castings, $56,351  37 

Laying  pipe, 31,330  21 

Municipal  work  on  underground  structures  and  resurfacing  streets,  3,403  58 
Work  done  by  department  force  installing  wooden  joints  and  air 

valves,  testing  and  filling  pipe  line  and  miscellaneous  work,  986  74 

Engineering  and  preliminary, 4,725  10 

Real  estate  and  conveyancing, 1,323  75 

$98,120  75 
MAINTENANCE. 

Rainfall  and  Yield  of  Watersheds. 

The  annual  precipitation  was  below  the  average  on  all  of  the 
watersheds,  being  39.77  inches  on  the  Wachusett  watershed  as  com- 
pared with  an  average  of  44.68  inches  and  a  minimum  of  37.26 
inches  for  the  past  twenty-two  years;  40.54  inches  on  the  Sudbury 
watershed  as  compared  with  an  average  of  44.51  inches  and  a  mini- 
mum of  32.78  inches  for  the  past  forty-four  years;  and  39.04  inches 
on  the  Cochituate  watershed  as  compared  with  an  average  of  45.12 
inches  and  a  minimum  of  31.20  inches  for  the  past  fifty-six  years. 

The  monthly  precipitation  on  the  Wachusett  watershed  was  below 
the  average  except  in  February,  June  and  September,  and  on  the 
Sudbury  watershed  it  was  below  the  average  except  in  April,  June, 
July  and  September.  The  large  precipitation  of  September,  amount- 
ing to  7.18  inches  on  the  Wachusett  watershed  and  to  8.60  inches  on 
the  Sudbury  watershed,  and  the  small  precipitation  in  May  aiid  Octo- 
ber are  noticeable  variations  from  the  normal  monthly  precipitation. 

The  monthly  yield  from  the  Wachusett  watershed  was  below  the 
average  for  the  past  twenty-two  years,  except  in  February,  March 
and  September.  The  yield  for  the  year  was  902,000  gallons  per  day 
per  square  mile,  which  is  85.5  per  cent,  of  the  average  for  the  past 
twenty-two  years.  The  minimum  annual  yield  during  this  period 
was  682,000  and  the  maximum  1,551,000  gallons  per  day  per  square 
mile.    The  yield  from  the  Sudbury  watershed  was  736,000  gallons 
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per  day  per  square  mile,  which  is  75.49  per  cent,  of  the  average  for 
the  past  forty-four  years.  The  minimum  annual  yield  during  this 
period  was  514,000  and  the  maximum  1,697,000  gallons  per  day  per 
square  mile.  The  yield  of  the  Cochituate  watershed  was  758,000 
gallons  per  day  per  square  mile,  which  is  82.75  per  cent,  of  the 
average  yield  for  the  past  fifty-six  years.  The  minimum  annual 
yield  during  this  period  was  465,000  and  the  maximum  1,510,000 
gallons  per  day  per  square  mile.  ^ 

During  March  and  April  the  city  of  Worcester  turned  583,400,000 
gallons  of  water  into  the  Wachusett  watershed  from  the  9.35  square 
miles  formerly  in  the  Wachusett  Reservoir  watershed  which  it  took 
for  its  water  supply  in  1911,  and  by  agreement  the  city  is  entitled  to 
compensation  from  the  Commonwealth  for  this  water  as  the  Wachu- 
sett Reservoir  did  not  fill  during  the  year. 

Storage  Reservoirs. 

The  capacities  of  the  storage  reservoirs  of  the  Metropolitan  Water 
Works,  the  elevation  of  the  water  surfaces  and  the  quantity  of 
water  stored  in  each  reservoir  at  the  beginning  and  at  the  end  of 
the  year  are  shown  by  the  following  table:  — 


Eleva- 
tion 1 

of 
High 

Water. 

1 

Capacity 
(QaUone). 

Jan.  1,  1918. 

Jan.  1.  1919. 

SroRAOB  RnsxvoiBfl. 

Eleva- 
tion' 

of 

Water 

Surface. 

Amount 

stored 

(Gallons). 

ElevBr 
tion> 

of 
Water 

Surface. 

Amount 

stored 

(GaUons). 

CoohHuate  watershed:  — 

Lake  Coohitaate,*   . 

144.36 

2.097,100,000 

141.91 

1,524,600,000 

142.91 

1,755,400.000 

Sudbury  waterBhed:  — 

Sudbury  BeBervoir, 

260.00 

7,253,500,000 

257.52 

6,225,200,000 

258.24 

6,520.600.000 

No.  1. 

VrAmiiifluun       "RiMftf  itrar 

No.  27 
Framincham     Reeeryoir 

No.  3. 
Aehfamd  Reeervoir, 

160.32 
177.87 
186.74 
225.21 

288,900,000' 
529,900,000  > 
1,180.000,000' 
1,416.400,000 

167.71 
176.02 
183.25 
223.59 

216,500,000 

482,600,000 

920,300,000 

1,327,900,000 

167.87 
176.20 
185.09 
224.50 

223,400,000 

490,300,000 

1,066,200,000 

1,377,300,000 

Hopldnton  Reeervoir,     . 

805.00 

1,520,900.000 

303.30 

1,415,100,000 

304.18 

1,469,600,000 

Whitehall  Reeervoir, 

337.91 

1,256.900,000 

336.79 

1,040,000;000 

336.90 

1,061,100,000 

Farm  Pond,     . 

150.25 

167,500.000 

157.75 

88,200.000 

158.12 

107,500,000 

Waehueett  watershed:  — 

Waohuaett  Reeervoir, 

805.00 

64.968,000,000 

385.04 

53,225,600,000 

881.88 

48,426.600.000 

Totab,  .... 

- 

80,680,100,000 

66,466.000.000 

- 

62.498.000.000 

^  Elevation  in  feet  abov 

e  Boston 

City  Base. 

•  T( 

>t6pof  fli 

ish-boards. 

t  Excluding  Dudley  Poi 

id  which 

was  abandoned 

April  3,1 

916. 
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The  diagram  on  page  57  shows  the  quantity  of  water  stored  in  the 
Wachusett  Reservoir  and  the  quantity  stored  in  all  the  storage  reser- 
voirs combined  during  the  year. 

The  table  and  diagram  show  the  total  storage  which  could  be 
drained  from  the  reservoirs.  Special  provisions  would  be  necessary, 
however,  to  draw  about  10,000,000,000  gallons  of  this  storage  for 
consumption  as  it  is  below  the  outlet  channels  which  can  be  con- 
veniently used  for  regular  service. 

Wachusett  Reservoir.  —  At  the  beginning  of  the  year  the  Wachusett 
Reservoir  contained  53,225,600,000  gallons  of  water  and  the  surface 
of  the  water  wais  at  elevation  385.94,  approximately  9  feet  below 
high-water  line.  On  account  of  the  large  consumption,  due  to  the 
extremely  cold  weather,  the  water  was  drawn  down  rapidly  and 
stood  at  elevation  382,29  on  February  16.  With  the  spring  rains 
and  thaws  the  water  rose  rapidly  until  May  6  when  it  was  at  eleva- 
tion 393.50,  which  was  the  highest  point  reached  during  the  year, 
and  13^  feet  below  high-water  mark.  The  reservoir  then  contained 
62,959,000,000  gallons  of  water,  which  subsided  under  the  constant 
draft  for  water  supply  at  a  rate  of  about  2J^  feet  per  month  until 
September  16.  On  account  of  the  heavy  precipitation  the  water  in 
the  reservoir  remained  at  a  nearly  constant  level  during  the  following 
month  and  then  subsided  at  a  nearly  uniform  rate  until  December 
13,  when  it  stood  at  elevation  380.77,  which  was  the  lowest  point 
reached  during  the  year  and  the  reservoir  then  contained  47,171,- 
200,000  gallons  of  water.  From  December  13  to  the  end  of  the 
year  the  water  rose  gradually  to  elevation  381.88  and  the  reservoir 
then  contained  48,426,600,000  gallons  of  water. 

During  the  year  1,087,200,000  gallons  of  water  was  discharged 
from  the  reservoir  through  the  pool  below  the  dam  and  through  the 
pipe  line  to  the  Lancaster  Mills,  in  accordance  with  the  provisions  of 
section  4  of  chapter  488  of  the  Acts  of  the  year  1895,  which  requires 
that  not  less  than  12,000,000  gallons,  and  such  further  quantity  not 
exceeding  12,000,000  gallons  as  the  owners  of  the  mills  shall  deem 
necessary,  shall  be  allowed  to  flow  from  the  reservoir  during  each 
week.  The  amount  of  water  furnished  to  the  mills  is  211,400,000 
gallons  less  than  during  the  previous  year.  This  reduction  was 
brought  about  by  notifying  the  mill  oflScials  that  their  requirements 
were  at  times  in  excess  of  the  amount  provided  by  statute  and,  as  a 
result,  in  September  they  made '  extensive  repairs  and  alterations  in 
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QUANTITY  or  WATER  STORED  IN  THE  WACHU5ETT   RESERVOIR 
AND  IN   ALL  THE    STORAGE  RESERVOIRS  COMBINED 

DURING     1918 

JAM.    FEB.  MAR.  APR.  MAY    JUN.  JUL.  AUG.  SER    OCT.   NOV.    DEC 
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their  canal  which  stopped  a  large  amount  of  leakage,  and  the  saving 
for  an  entire  yeai'  should  be  about  625,000,000  gallons. 

During  March  and  April  the  emergency  pumping  station  of  the 
city  of  Worcester,  located  on  the  shore  of  the  reservoir  at  south  bay 
in  Boylston,  which  was  erected  in  1911,  was  dismantled  and  removed 
by  city  employees.  The  foundations  and  intake  pipes  were  allowed 
to  remain  for  the  present.  The  station  was  used  on  15  days  during 
January,  1915,  which  is  the  only  use  made  of  it  since  November  10, 
1911,  when  the  emergency  for  which  it  was  constructed  ended. 

Miscellaneous  debris  brought  into  the  upper  basins  of  the  reser- 
voir during  the  high  water  flow  in  the  spring  was  collected  and 
disposed  of  at  a  cost  of  $128.51.  Brush  and  weeds  were  mowed, 
raked  into  piles  and  burned  along  the  sides  of  the  highways  adjoining 
water  works  lands,  along  the  brooks  flowing  directly  into  the  reser- 
voir, along  a  portion  of  the  margin  of  the  reservoir  and  at  the  North 
and  South  dikes.  This  work  extended  over  a  distance  of  about  37 
miles  and  cost  $1,706.10. 

The  10-ton  motor  scow  used  in  connection  with  the  work  around 
the  reservoir,  for  the  transportation  of  men,  horses  and  materials,  was 
in  use  from  the  spring  until  the  late  fall.  Before  placing  the  scow 
in  service  it  was  necessary  to  make  extensive  repairs  as  the  seams 
had  opened  to  such  an  extent  that  the  calking  would  not  hold.  It 
was  necessary  to  fit  narrow  strips  of  thin  white  pine  over  the  seams 
and  fasten  them  to  the  planking  with  brass  wood-screws;  the  joints 
were  then  made  up  with  ''Sealtite,"  a  plastic  asphaltum  and  asbestos 
cement.  The  scow  was  then  painted  inside  and  outside.  The  cost 
of  the  work  was  $151.59. 

The  Wachusett  Dam  is  in  good  condition,  with  the  exception  of 
the  granolithic  walk  across  the  top.  The  planking  in  the  bridge  at 
the  waste-weir  and  the  roofs  of  the  gate-chamber  and  the  power 
station  require  extensive  repairs.  Temporary  repairs  have  been 
made  to  the  roof  of  the  power  station  in  order  to  protect  the  ma- 
chinery until  permanent  repairs  are  made.  A  large  tar-paper-lined 
wooden  drip-pan  about  14  feet  x  26  feet  was  placed  in  the  loft  of  the 
station  about  a  foot  beneath  the  upper  side  of  the  roof  and  directly 
over  the  switchboard  and  the  controlling  electrical  apparatus  ar- 
ranged so  as  to  catch  the  water  as  it  drips  through  the  roof  and 
conduct  it  to  the  leaders  at  the  eaves. 

The  iron,  picket  and  rail  fences  about  the  dam,  waste-weir  and 
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waste  channel  and  the  iron  flash-board  standards  and  bridge  supports 
on  the  waste-weir  have  been  painted  one  coat  of  Smith's  Durable 
Metal  Coating. 

The  exterior  and  interior  woodwork  of  the  garage  and  the  exterior 
w^oodwork  of  the  power  station  have  been  painted. 

On  account  of  the  scarcity  of  labor  an  Ideal  power  lawn  mower, 
fitted  with  a  heavy  lawn  roller,  was  purchased  early  in  Jime  for  use 
in  connection  with  the  care  of  the  lawns  about  the  dam,  and  has 
given  entire  satisfaction. 

The  tenements  on  the  reservoir  lands  and  the  buildings  at  the 
Clinton  and  Oakdale  storage  yards  have  been  given  such  attention 
as  w^s  necessary  to  keep  them  in  good  condition.  At  the  Kramer 
house,  near  the  Wachusett  Dam,  Clinton,  the  cellar  walls  were 
reinforced  with  concrete  footings  to  keep  out  drainage  and  rats,  at  a 
cost  of  $62.40.  At  the  Cook  place,  Lancaster  Street,  West  Boylston, 
the  exterior  of  the  house,  barn  and  garage  were  given  two  coats  of 
paint;  a  new  cesspool  was  constructed  and  plumbing  and  drains 
remodeled,  and  the  bam  cellar  was  prepared  for  storage  purposes. 
The  cost  of  this  work  was  S494.03.  At  the  Kendall  place,  Main 
Street,  Boylston,  the  work  of  razing  the  large  barn,  repairing  the 
other  buildings  and  improving  the  grounds,  which  was  begun  in 
1917,  was  completed  at  a  cost  of  $992.35. 

Standing  grass  was  sold  at  auction  from  about  350  acres  of  water 
works  land  bordering  on  the  reservoir  and  tributary  streams.  The 
total  receipts  from  the  sale  amounted  to  $1,386.75. 

Svdbury  Reservoir.  —  The  water  in  the  Sudbury  Reservoir  was  at 
elevation  257.52,  approximately  Ij  feet  below  the  crest  of  the  over- 
flow, at  the  beginning  of  the  year  and  was  kept  at  least  one  foot 
below  the  crest  until  the  flash-boards  were  put  in  place  April  9,  and 
was  not  then  allowed  to  rise  above  the  crest  of  the  overflow  until 
July.  It  then  fluctuated  above  and  below  the  crest  until  the  flash- 
boards  were  removed  on  November  18.  The  water  was  then  kept 
at  about  elevation  258.00  until  the  end  of  the  year. 

The  usual  attention  has  been  given  to  the  care  of  the  reservoir 
lands  and  structures.  The  shores  of  the  reservoir  were  cleaned  and 
the  d6bris  which  had  collected  in  the  coves  was  removed.  Gravel 
was  screened  and  placed  on  the  driveways,  the  walks  at  the  dam 
were  weeded  and  loam  was  spread  on  the  outer  slope  of  the  dam 
embankment.    The  shrubs  at  the  entrance  to  the  driveway  were 
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pruned  as  usual  and,  together  with  the  apple  trees  at  the  northerly 
end  of  the  dam,  were  sprayed  with  Sealecide  to  protect  them  from 
insects.  A  channel  was  cut  in  the  ice  back  of  the  overflow  at  the 
dam  and  was  kept  open  during  the  cold  weather  to  protect  it  from 
ice  pressure.  Snow  was  removed  from  the  sidewalks  adjacent  to 
the  water  works  land  on  Maple  Street  in  Marlborough,  and  from 
the  walks  and  steps  at  the  Sudbury  Dam.  The  flash-boards  and 
standards  on  the  overflow  of  the  dam,  the  ironwork  of  the  interior 
and  exterior  of  the  meter  chamber,  including  the  meter  registers, 
and  the  iron  railings  of  the  bridge  over  the  open  channel  below  the 
dam  were  painted  and  part  of  the  stone  coping  of  the  bridge  which 
had  settled  was  reset  to  grade.  Minor  repairs  were  made  to  the 
house  and  barn  at  the  dam.  The  sprouts  and  brush  were  mowed 
in  the  5-foot  lanes  along  the  land  lines  for  a  distance  of  3.25  miles 
at  a  cost  of  $36. 

Framingham  Reservoir  No.  3,  —  All  the  water  delivered  through 
the  Sudbury  Aqueduct  for  the  supply  of  the  Metropolitan  Water 
District  was  drawn  from  Framingham  Reservoir  No.  3,  which  was 
replenished  with  water  from  the  Sudbury  Reservoir  as  required. 
During  the  winter  the  water  was  kept  below  the  crest  of  the  over- 
flow, between  elevations  182  and  185,  and  during  the  warm  weather 
the  water  was  kept  near  the  crest,  between  elevations  183  and  186. 
The  flash-boards  were  kept  on  the  overflow  throughout  the  year  and 
no  water  was  wasted  from  the  reservoir  either  through  the  gates  or 
over  the  flash-boards.  Sprouts  and  brush  were  mowed  in  the  5-foot 
lanes  along  property  lines  for  a  distance  of  2J^  miles,  and  brush  which 
was  growing  at  various  points  along  the  shores  of  the  reservoir  was 
mowed  and  the  embankments  and  gate-houses  were  given  the  usual 
care. 

Framingham  Reservoirs  Nos.  1  and  2,  Ashland,  HopkinUm  and 
Whitehall  Reservoirs.  —  No  water  was  drawn  from  these  reservoirs 
for  supplying  the  Metropolitan  Water  District  during  the  year. 
During  the  winter  and  early  spring  the  flash-boards  were  removed 
from  the  crests  of  the  dams,  except  at  Whitehall  Reservoir  which 
has  no  overflow.  Water  was  wasted,  when  necessary  to  maintain 
the  desired  elevation,  over  the  crests  of  the  dams  except  at  Whitehall 
Reservoir  where  it  was  wasted  through  the  gates.  The  water  was 
lowered  somewhat  in  all  of  these  reservoirs,  except  in  Framingham 
Reservoir  No.  1,  during  the  early  spring  by  wasting  through  the 


No.  57.]  AND  SEWERAGE  BOARD.  61 

gates  so  that  the  freshet  flows  could  be  controlled  properly.  During 
the  remainder  of  the  year,  when  the  flash-boards  were  in  position,  if 
the  waste  could  not  be  easily  regulated  by  the  removal  or  replace- 
ment of  a  few  flash-boards,  the  water  was  wasted  through  the  gates 
when  necessary  to  prevent  the  reservoirs  from  filling  above  the 
desired  elevation. 

A  discharge  of  not  less  than  1,500,000  gallons  of  water  per  day 
was-  maintained  throughout  the  year  from  Framingham  Reservoir 
No.  1  into  the  Sudbury  River,  as  required  by  the  provisions  of  chap- 
ter 177  of  the  Acts  of  the  year  1872.  Water  was  also  discharged  in 
larger  quantities  from  time  to  time,  as  required,  to  dispose  of  a 
portion  of  the  yield  of  the  watershed  above  Dam  No.  1  which  could 
not  be  stored  in  the  reservoirs. 

The  usual  attention  was  given  to  the  dams,  gate-houses  and 
structures  at  these  reservoirs. 

A  new  fence,  consisting  of  two  rails  2  inches  x  6  inches  supported 
by  wooden  posts,  was  built  along  both  sides  of  Fountain  Street 
where  it  passes  through  Framingham  Reservoir  No.  2  and  within 
the  limits  which  we  are  required  by  agreement  with  the  town  of 
Framingham  to  keep  in  repair.  The  total  length  of  fence  built  was 
2,088  feet.  It  was  given  two  coats  of  paint.  The  cost  of  the  work 
was  S375  for  labor  and  $408.15  for  materials. 

At  the  Ashland  Reservoir  the  new  barn  30  feet  x  30  feet  in  plan 
for  the  use  of  the  gate-keeper,  the  construction  of  which  was  begun 
last  year,  was  completed.  Provision  has  been  made  for  storing  hay 
and  housing  wood  and  teams,  and  stalls  have  been  constructed  for 
two  cows  and  a  horse.  The  building  takes  the  place  of  three  old 
buildings  which  were  torn  down.  The  appearance  of  the  grounds 
has  been  greatly  improved  by  the  removal  of  the  old  buildings  and 
the  grading  of  the  grounds  around  the  new  bam  and  the  extension 
of  the  driveway.  A  trellis  for  climbing  vines  and  a  lattice  were 
constructed  to  screen  the  clothes  yard  and  outbuildings.  All  of 
this  work  was  done  by  the  regular  department  force. 

Brush  was  mowed  and  burned  along  the  waste  channel  below  the 
dam.  Sprouts  and  brush  were  mowed  in  the  5-foot  lanes  along 
property  lines  for  a  distance  of  4.4  miles. 

At  the  Hopkinton  Reservoir  the  upper  portion  of  the  chimney  in 
the  gate-keeper's  house  at  the  dam  was  taken  down  and  rebuilt  to 
remove  an  offset  which  caused  creosote  from  the  burning  wood  to 
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ooze  through  the  chimney  and  stain  the  paper  and  plastering  In 
some  of  the  rooms. 

Brush  was  mowed  and  burned  along  the  waste  channel  below  the 
dam,  and  sprouts  and  brush  were  mowed  in  the  5-foot  lanes  along 
property  lines  for  a  distance  of  6.5  miles. 

At  Whitehall  Reservoir  brush  was  mowed  and  burned  in  the  5-foot 
lanes  along  property  lines  for  a  distance  of  5.7  miles.  One  cottage 
was  built  at  this  reservoir  by  an  adjoining  property  owner  and  there 
are  now  65  cottages  located  on  the  shores  of  the  reservoir.  There 
were  8  motor  boats,  92  row  boats  and  26  canoes  in  use  on  the 
reservoir  during  the  summer,  a  total  of  126,  which  is  9  more  than 
in  1917. 

Brush  was  mowed  and  burned  in  the  5-foot  lanes  along  property 
lines  for  a  distance  of  19.5  miles  in  Cedar  Swamp  and  along  the 
Sudbury  River  just  below  the  Rocklawn  Mills. 

Farm  Pond.  —  Although  Farm  Pond  is  not  used  as  a  source  of 
supply  for  the  Metropolitan  Water  District  the  water  therem  has 
been  kept  within  about  one  foot  of  high-water  line  throughout  the 
year  by  supplying  it  with  water  from  Framingham  Reservoirs  Nos. 
1  and  2  on  June  26,  to  accommodate  the  town  of  Framingham,  which 
obtains  a  portion  of  its  water  supply  from  the  filter-gallery  located 
on  the  easterly  shore  of  the  pond.  No  water  was  wasted  from  the 
pond  during  the  year.  Under  the  rights  reserved  by  legislation  the 
town  of  Framingham  pumped  196,600,000  gallons  of  water  from  the 
filter-gallery  and  the  Boston  &  Albany  Railroad  took  approximately 
77,300,000  gallons  and  the  New  York,  New  Haven  &  Hartford  Rail- 
road took  approximately  71,500,000  gallons  directly  from  the  pond 
for  use  during  the  year. 

Lake  Cochituale.  —  At  the  beginning  of  the  year  the  water  in  Lake 
Cochituate  was  at  elevation  141.57,  approximately  2  J  feet  below 
high-water  line.  Water  was  drawn  from  the  lake  through  the 
Cochituate  Aqueduct  for  consumption  in  January  and  February  and 
was  wasted  at  the  outlet  dam  during  every  other  month  in  the  year 
to  maintain  the  desired  elevation. 

Minor  repairs  and  improvements  were  made  in  the  drains  at  the 
foreman's  house  and  at  the  barn  and  shop  and  carriage  and  tool 
sheds.  The  iron  and  wood  work  in  the  effluent  gate-house  were  given 
two  coats  of  paint  and  the  tin  roof  one  coat.  The  shop,  wagon-shed, 
doors  and  window  frames  of  the  barn  were  given  two  coats  of  paint. 
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During  the  year  the  debris  which  collected  in  the  coves  around  the 
lake  was  removed.  The  grass  and  brush  on  both  sides  of  the  open 
channel  portion  of  the  surface  water  drain  from  Cochituate  Village 
was  mowed  for  a  width  of  10  feet  and  sediment  was  removed  from 
the  catch  basins,  open  channel  and  sand  catcher  at  Bannister's 
Brook.  Brush  was  mowed  in  the  5-foot  lanes  along  property  lines 
for  a  distance  of  6  miles. 

During  the  year  ten  cottages  were  built  by  adjoining  property 
owners  and  one  cottage  was  burned.  There  are  now  one  hundred  and 
thirty-three  cottages,  fifteen  garages  and  one  stable  on  the  adjoining 
lands. 

Aqueducts. 

Wachusett  Aquedtict.  —  Water  was  discharged  through  the  Wachu- 
sctt  Aqueduct  from  the  Wachusett  Reservoir  on  298  days.  The 
total  time  that  the  aqueduct  was  in  use  is  equivalent  to  126  days, 
2  hours  and  4  minutes.  The  total  quantity  of  water  discharged  was 
39,663,500,000  gallons,  equivalent  to  an  average  of  108,667,000  gal- 
lons per  day  for  the  entire  year. 

The  Westborough  State  Hospital  pumped  59,767,000  gallons  of  water 
during  the  year,  equivalent  to  a  consumption  of  163,700  gallons  per 
day,  from  the  aqueduct  at  the  terminal  chamber. 

The  masonry  aqueduct,  open  channel  and  appurtenances  are  in 
good  condition  with  the  exception  of  the  Assabet  Bridge.  The 
granolithic  walk  on  top  of  the  bridge  is  in  poor  condition  and  should 
be  relaid,  and  there  is  some  leakage  from  the  aqueduct  at  the 
westerly  end  of  the  bridge.  The  interior  and  exterior  iron  and  wood 
work  of  the  terminal  chamber  have  been  cleaned  and  painted,  and 
the  slate  roof  and  copper  gutters  repaired.  The  iron  railings  and 
picket  fences  at  the  Assabet  Bridge,  at  the  upper  and  lower  dams 
and  at  eight  highways  were  painted  with  Smith's  Durable  Metal 
Coating,  and  the  exterior  of  the  barn  and  tool-house  near  the  ter- 
minal chamber  has  been  painted. 

A  Wheelock  wire  fence,  900  feet  in  length,  was  erected  on  the 
property  line  at  land  of  Jame^  A.  McHale  in  Southborough,  and  an- 
other 907  feet  in  length  at  the  H.  V.  Perrj^  land  in  Northborough,  to 
replace  the  original  board  rail  fence  erected  in  1897.  New  posts  were 
set  and  the  Wheelock  wire  fence  erected  in  1909  was  restrung  for  a 
length  of  865  feet  on  the  property  line  at  land  of  Charles  F.  Leland 
in  Southborough.    New  posts  were  set  and  the  wire  fence  erected  in 
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1897  was  restrung  for  1,118  feet  on  the  property  line  between  pasture 
land  under  the  control  of  the  Westborougt  State  Hospital  and  water 
works  land  in  Big  Crane  Swamp  in  Westborough.  An  old  stone  wall 
on  the  property  line  at  land  of  James  B.  Johnson  in  Little  Crane 
Swamp  in  Northborough  was  rebuilt  and  topped  with  three  strands 
of  wire  fencing  for  a  distance  of  273  feet. 

Brush,  grass  and  weeds  have  been  mowed  and  disposed  of  for  a 
distance  of  10  miles  along  the  aqueduct  at  a  cost  of  about  $96  per 
mile. 

A  Ford  automobile,  fitted  with  a  light  truck  body,  was  purchased 
in  March  for  the  use  of  the  foreman  in  charge  of  work  along  the 
lower  6  miles  of  the  aqueduct  and  the  15  miles  of  swamp  drainage 
ditches  tributary  to  the  open  channel. 

Stidbury  Aqueduct  —  During  the  year  the  Sudbury  Aqueduct  was 
in  service  for  conveying  water  from  Framingham  Reservoir  No.  3  to 
Chestnut  Hill  Reservoir  with  the  exception  of  nine  hours  on  June  26, 
when  the  flow  was  stopped  for  the  purpose  of  filling  Farm  Pond 
with  water  from  Framingham  Reservoirs  Nos.  1  and  2  through  the 
supply  aqueduct.  The  total  quantity  of  water  discharged  through 
the  aqueduct  to  Chestnut  Hill  Reservoir  was  27,241,200,000  gallons, 
equivalent  to  an  average  of  74,633,000  gallons  per  day  for  the  entire 
year,  which  is  19,080,000  gallons  per  day  more  than  in  1917. 

A  hot  water  heating  system  was  installed  for  the  garage  near  the 
Framingham  office,  the  heater  being  put  in  a  concrete  addition  in 
the  rear  of  the  garage  but  without  any  opening  into  the  garage. 

The  culverts  along  the  aqueduct  were  kept  free  from  snow  and  ice 
during  the  winter,  and  brush,  grass  and  weeds  were  mowed  along 
the  aqueduct  land  where  this  work  is  not  done  by  the  adjoining 
owners. 

Weston  Aqueduct.  —  Water  was  supplied  from  the  Sudbury  Reser- 
voir to  the  Weston  Reservoir  through  the  Weston  Aqueduct  on  314 
days  during  the  year.  The  total  time  that  the  aqueduct  was  in 
service  was  equivalent  to  187  days,  17  hours  and  11  minutes.  The 
total  quantity  of  water  discharged  was  18,436,700,000  gallons, 
equivalent  to  an  average  of  50,512,000  gallons  per  day  for  the 
entire  year,  which  is  1,567,000  gallons  per  day  less  than  for  the 
previous  year. 

As  the  Weston  Aqueduct  is  now  used  in  connection  with  the 
Sudbury  power  station,  which  is  not  operated  on  Sundays  or  holi- 
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days,  except  under  unusual  circumstances,  the  total  flow  for  each 
week  was  discharged  between  7  a.m.  and  11  p.m.  until  April  29, 
and  since  then  between  6.45  a.m.  and  10.45  p.m.  on  the  other  days. 

The  exterior  and  interior  ironwork  at  the  head-house  and  manhole 
covers  along  the  aqueduct  were  painted.  The  iron  braces  supporting 
the  baskets  on  the  screens  in  the  head-house  had  rusted  out  and  new 
braces  were  put  in  and  the  lower  part  of  the  screens  was  otherwise 
repaired.  It  is  noticed  that  the  screens  deteriorate  more  rapidly 
with  the  intermittent  flow  which  is  maintained  in  the  aqueduct  in 
connection  with  the  operation  of  the  power  station  than  formerly 
when  a  continuous  flow  was  maintained. 

The  exterior  of  the  house  at  the  White  place  in  Nobscot  was  given 
two  coats  of  paint  and  new  steps  were  built  at  the  rear  porch.  In 
the  interior  of  the  house  the  woodwork  in  the  kitchen,  dining  room 
and  two  bedrooms  was  given  one  coat  of  paint. 

Sprouts  and  brush  were  mowed  in  the  5-foot  lanes  along  property 
lines  for  a  distance  of  0.64  of  a  mile  near  the  White  place. 

The  culverts  along  the  aqueduct  were  kept  free  from  snow  and 
ice  during  the  winter.  Short  lengths  of  fences  were  repaired  by 
setting  new  posts  at  several  places. 

CochiituUe  Aqueduct.  —  The  Cochituate  Aqueduct  was  in  u^  on 
three  days  in  January  and  nine  days  in  February,  a  total  of  twelve 
days  during  the  year  for  conveying  water  to  Chestnut  Hill  Reservoir. 
The  total  time  that  the  aqueduct  was  in  use  is  equivalent  to  11  4a'ys 
and  2  hours.  The  total  quantity  of  water  discharged  was  154,500,000 
gallons. 

The  culverts  along  the  line  were  kept  free  from  snow  and  ice 
during  the  winter  months.  A  Wheelock  wire  fence  was  built  for  a 
distance  of  968  feet  near  North  Main  Street,  Natick,  along  Snake 
Brook,  to  prevent  cattle  in  the  adjoining  pasture  from  entering  the 
brook. 

The  Newton  &  Watertown  Gas  Light  Company  laid  a  line  of 
12-inch  pipe  across  the  aqueduct  on  the  southerly  side  of  Common- 
wealth Avenue,  between  Furber  Lane  and  Center  Street  in  Newton.  • 
The  pipe  was  laid  with  leaded  joints  for  a  distance  of  96  feet  where  it 
crosses  the  aqueduct. 
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Sanitary  Inspection  op  Watersheds. 

The  Sanitary  Inspector  and  an  assistant  have  made  the  usual 
investigations  of  conditions  on  the  Wachusett,  Sudbury  and  Cochit- 
uate  watersheds  for  the  purpose  of  protecting  the  water  supply  from 
pollution.  A  summary  of  the  work  is  given  in  the  accompanying 
tables. 

Ice  cutting  operations  were  inspected  at  the  various  reservoirs  and 
ponds  during  the  winter  and  special  watchmen  were  employed  during 
the  summer  to  prevent  bathing  and  unauthorized  boating  or  fishing 
in  the  reservoirs. 

Wachusett  Watershed. 

The  Mount  Pleasant  House  in  Jefferson,  which  had  formerly  been 
kept  open  during  the  entire  year,  was  closed  November  1.  The 
sand  filter-beds  constructed  by  the  department  in  1905  to  purify 
drainage  from  this  hotel  have  given  good  results  and  were  operated 
satisfactorily  during  the  extreme  cold  weather  in  Januar^%  February' 
and  March  by  the  proprietor. 

There  are  now  many  farms  on  the  watershed  occupied  by  the 
owners  only  during  the  summer,  the  principal  operation  being  the 
harvesting  of  the  hay  crops. 

The  mills  at  Jefferson,  Dawson  and  Quinepoxet  have  been  very 
busy  on  war  orders  during  the  past  year  and  such  attractive  wages 
were  paid,  even  for  unskilled  labor,  that  many  small  farms  were 
temporarily  abandoned  which  will  probably  be  occupied  again  when 
the  unusual  demand  for  labor  in  the  mills  ceases. 

Three  coal  pockets  and  a  small  oflice  have  been  built  at  the 
Warren  tannery  site  in  Holden.  The  sanitary  conditions  at  this 
place  are  now  satisfactory. 

There  were  12  new  buildings  constructed  on  the  watershed  during 
the  year  and  as  2  were  eliminated  there  has  been  an  increase  of  only 
10  premises,  making  a  total  of  1^740  at  the  end  of  the  year. 

There  was  no  case  of  typhoid  fever  reported  on  the  watershed 
during  the  year. 
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Sudbury  Watershed. 

On  the  Sudbury  watershed  there  were  4,877  premises  at  the 
beginning  of  the  year  and  4,889  at  the  end  of  the  year,  an  increase 
of  12  premises  during  the  year,  resulting  from  the  construction  of 
13  buildings  and  the  elimination  of  1  building.  Five  of  the  new 
premises  are  connected  with  public  sewers  which  carry  the  drainage 
off  the  watershed. 

Building  activities  were  limited  to  the  completion  of  houses  begun 
in  previous  years  and  to  the  construction  of  new  factories  or  addi- 
tions to  existing  factories  engaged  on  war  contracts. 

The  drainage  from  the  Deerfoot  farm  factory  and  the  Fay  and 
St.  Mark's  schools  in  Southborough  has  been  satisfactorily  cared  for 
by  the  owners  of  these  properties. 

Sixteen  cases  of  typhoid  fever  were  reported  from  Marlborough  dur- 
ing the  year,  12  of  which  were  caused  by  polluted  milk  supply.  In 
12  cases  the  premises  are  connected  with  the  public  sewers  which 
carry  the  drainage  off  the  watershed,  and  in  the  other  four  cases  the 
premises  are  provided  with  cesspools. 

Cochituate  Watershed. 

On  the  Cochituate  watershed  there  were  3,198  premises  at  the 
beginning  of  the  year  and  3,216  premises  at  the  end  of  the  year,  an 
increase  of  18  premises,  which  results  from  the  construction  of  19 
buildings  and  the  elimination  of  1  building.  Seven  of  the  new 
premises  are  connected  with  the  public  sewers  which  carry  the 
drainage  off  the  watershed. 

As  in  the  case  of  the  Sudbury  watershed,  building  activities  were 
limited  to  the  completion  of  houses  begun  in  previous  years  and  to 
the  construction  of  new  factories  or  additions  to  existing  factories 
engaged  in  war  contracts. 

Many  summer  cottages  on  this  watershed  were  not  occupied 
during  the  year  and  the  building  boom  near  Lake  Cochituate  was 
limited  to  the  construction  of  5  cottages. 

Concrete  settling  basins  are  being  constructed  by  the  Natick 
Box  Company  to  prevent  the  discharge  of  large  quantities  of  paper 
pulp  which  now  flows  from  its  premises  into  an  adjoining  brook 
causing  a  nuisance  along  its  course  and  at  the  intercepttng  reservoir 
near  the  Pegan  pumping  station. 
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At  the  beginning  of  the  year  the  manufacturing  industries  in 
Framingham  were  greatly  hampered  by  the  coal  shortage,  but  the 
twenty  largest  companies  employed  about  8,000  hands.  During  the 
summer  this  number  was  increased  to  about  10,000,  but  since  the 
signing  of  the  armistice  it  has  fallen  rapidly  and  not  over  4,000  were 
employed  at  the  end  of  the  year. 

During  the  year  3  cases  of  typhoid  fever  were  reported  from 
Framingham  in  houses  connected  with  the  public  sewers  and  1  case 
was  reported  from  Natick  in  a  house  which  was  connected  with  a 
cesspool. 

Protection  op  the  Water  Supply. 

Filtration  and  Chlorination. 

On  the  Wachusett  watershed  the  surface  water  from  525  acres  in 
the  village  of  Sterling  has  been  filtered  at  the  Sterling  filter-beds. 
The  sewage  from  the  Worcester  County  Training  School  has  been 
purified  at  the  filter-beds  on  Beaman  Street  in  West  Boylston.  This 
institution  now  accommodates  74  boys  and  teachers.  The  sewage 
from  five  small  cottages  at  Sterling  Junction  was  filtered  at  the 
Gates  Terrace  filter-beds  from  April  15  to  October  30,  while  the 
cottages  were  occupied.  The  cost  of  maintaining  all  of  these  filter- 
beds  was  $860.93,  including  an  expenditure  of  $135.43  for  replacing 
with  reinforced  concrete  the  wooden  troughs  at  the  Worcester  County 
Training  School  filters,  which  had  been  in  use  since  the  filters  were 
constructed  in  1903. 

On  the  Sudbury  watershed  the  surface  water  from  an  area  of  two 
square  miles  in  Marlborough  has  been  filtered  at  the  Marlborough  Brook 
filter-beds  before  entering  the  Sudbury  Reservoir,  with  the  exception 
of  70,400,000  gallons  on  February  15,  16,  19,  21  and  26  and  March 
1  and  2,  which  the  filters  could  not  take  care  of  and  as  it  overflowed 
at  the  wasteways  it  was  treated  with  calcium  hypochlorite  with  the 
exception  of  about  2,400,000  gallons  which  was  not  treated  because 
of  delay  in  receiving  the  calcium  hj'pochlorite.  Diluted  sewage  from 
the  Marlborough  main  sewer  was  received  at  the  combined  storage 
reservoir  and  filter-bed  on  Farm  Road  on  February  15,  16,  20  and  26 
and  March  1,  April  21  and  22  and  September  27.  Ground  water 
from  the  sewer  underdrain  was  filtered  at  the  Farm  Road  bed  during 
every  month  except  January.  The  filter-beds  received  the  usual 
attention;   the  weeds  and  grass  on  the  artificial  beds  were  cut  and 
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removed  by  the  one-horse  weeder  and  cultivator  and  the  natural 
beds  were  cleaned  by  removing  the  surface  deposit  in  the  early 
summer  and  late  in  the  fall  the  hardened  surface  of  the  beds  was 
harrowed  and  the  large  stones  which  were  loosened  were  removed. 
Cracks  in  quite  a  number  of  dams  at  the  inlets  of  distributing  chan- 
nels and  in  the  concrete  aprons  of  the  beds  were  cut  out  and  pointed. 
Paving  at  the  outlet  of  bed  No.  2  was  relaid,  a  new  driveway  was 
built  from  the  street  to  bed  No.  19  and  the  office  and  sheds  were 
painted. 

The  drainage  from  the  Southborough  swimming  pool  was  filtered  at 
the  bed  near  Boston  Road  and  the  pool  and  filter-bed  were  cleaned 
once  during  the  season.  On  account  of  a  crack  in  the  vault  in  the 
outhouse  connected  with  the  pool  the  outhouse  was  closed  on  June 
27  and  the  bathhouse  on  July  9.  On  account  of  difficulty  in  obtain- 
ing labor  to  make  the  necessary  repairs  and  of  securing  watchmen  to 
look  after  the  swimming  pool  the  Selectmen  of  Southborough  stopped 
the  use  of  the  pool  July  15. 

The  surface  water  from  Cherry  Street  Brook  at  Fayville  was 
treated  with  calcium  hypochlorite  whenever  there  was  any  surface 
wash  from  the  premises  which  drain  into  this  brook. 

The  cost  of  the  filtration  and  chlorination  work  on  the  Sudbury 
watershed  was  $2,608.74. 

On  the  Cochituate  watershed  the  surface  water  from  an  area  of 
about  one  square  mile  of  the  thickly  settled  portion  of  the  town 
of  Natick  was  pumped  at  the  Pegan  station  and  filtered  before 
it  entered  the  lake,  with  the  exception  of  the  overflow  from  the 

« 

Pegan  receiving  reservoir  on  January  12,  February  15,  20  and  26 
and  March  1,  amounting  to  4,500,000  gallons,  and  from  the  inter- 
cepting reservoir  except  on  January  12,  February  13  to  16,  inclusive, 
February  19,  20,  26  and  27,  March  1,  2,  6,  7,  10  and  13  to  16, 
inclusive,  and  April  22,  amounting  to  28,500,000  gallons,  and  the 
overflow  at  Kansas  Street  on  February  15  and  16,  amounting  to 
3,000,000  gallons.  All  of  this  water,  which  overflowed  directly  into 
the  lake  was  treated  with  calcium  hypochlorite  except  the  3,000,000 
gallons  at  Kansas  Street. 

The  pumping  station  was  operated  on  215  days  during  the  year 
and  271,547,000  gallons  of  surface  water,  equivalent  to  an  average  of 
743,964  gallons  per  day  for  the  entire  year,  were  pumped  to  the  filters. 
The  cost  of  operating  and  maintaining  the  pumping  station  and  filters 
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was  $5,664.84  which  is  equivalent  to  a  cost  of  $20.86  per  million 
gallons. 

,  The  filter-beds  were  cleaned  and  weeded  several  times  in  order  to 
keep  them  in  proper  condition.  The  deposits  in  the  brook  and 
ditches^  the  receiving  reservoir  and  intercepting  reservoir  and  ditch 
were  removed  and  teamed  away.  A  deposit  of  paper  pulp  from  the 
factory  of  the  Natick  Box  Company,  about  18  inches  in  depth  and 
amounting  to  980  cubic  yards,  was  removed  from  the  bottom  of  the 
intercepting  reservoir  by  pumping  it  onto  bed  No.  6.  The  cost  of 
this  work  is  paid  for  by  the  Natick  Box  Company  which  is  now 
nstalling  settling  tanks  at  the  factory  with  a  view  to  keeping  this 
deposit  out  of  the  brook. 

The  force  employed  at  this  station  during  the  summer  has  been 
larger  than  usual  in  order  to  clean  up  the  grounds  around  the  sta- 
tion and  the  approach  to  the  station  from  Washington  Avenue  so 
that  they  will  be  in  satisfactory  condition.  This  work  has  increased 
the  maintenance  expenses  at  this  station  somewhat  above  the 
expenditures  during  previous  years. 

Improvement  of  Swamps  and  Brooks. 

The  ditches  maintained  in  the  swamps  on  the  watersheds  for 
improving  the  quality  of  the  water  were  cleaned  and  the  weeds  and 
brush  were  mowed  for  a  width  of  10  to  20  feet  on  both  sides  where 
necessary. 

This  work  was  done  in  the  Wachusett  Department  along  23.5 
miles  of  the  27.73  miles  of  ditches,  some  of  the  ditches  in  remote 
and  unimportant  locations  being  given  less  attention  than  usual 
this  year.    The  cost  of  the  work  was  $823.14. 

The  cost  of  the  usual  cleaning  and  mowing  along  the  8.94  miles  of 
ditches  which  are  cared  for  by  the  Sudbury  Department  was  $444. 
The  sod  and  grass  were  removed  from  the  paving  and  repairs  were 
made  at  various  places,  including  317  linear  feet  of  new  board 
bottom,  336  linear  feet  of  new  comer  pieces  and  150  square  yards 
of  paving  taken  up  and  relaid,  the  total  cost  of  the  repairs  being 
$744.28. 

The  work  of  improving  Gates  Brook  in  the  Wachusett  watershed 
at  the  district  known  as  "The  Settlement,"  which  was  suspended 
on  September  20,  1917,  was  not  resumed  on  account  of  the  scarcity 
of  labor  and  high  cost  of  materials. 
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For  the  protection  of  the  water  supply  28.75  acres  of  land  located 
on  Main  Street  in  Boylston  and  9.67  acres  located  along  Waushacum 
Brook  in  Sterling  were  acquired  on  the  Wachusett  watershed  during 
the  year,  and  for  the  same  purpose  the  fee  was  acquired  in  2.44  acres 
of  land  located  in  Little  Crane  Swamp  in  Northborough  on  the  Sud- 
bury watershed,  where  drainage  ditches  tributary  to  the  open  channel 
portion  of  the  Wachusett  Aqueduct  had  previously  been  constructed 
under  an  easement  acquired  in  July,  1899. 

Cltnton  Sewage  Disposal  Works. 

Chapter  557  of  the  Acts  of  the  year  1898  provides  that  works  for 
the  disposal  of  the  sewage  of  the  town  of  Clinton  shall  be  maintained 
and  operated  by  the  Metropolitan  Water  Works  until  the  sewage  of 
said  town  shall  have  outgrown  the  normal  capacity  of  the  South 
Branch  of  the  Nashua  River  to  properly  dispose  thereof. 

As  a  result  of  informing  the  town  officials  that  in  our  opinion  the 
time  is  near  at  hand,  if  it  has  not  already  been  reached,  when  this 
provision  of  the  statute  should  become  operative,  the  town  appointed 
a  committee  to  investigate  and  report  upon  the  leaky  condition  of 
the  sewers  and  any  other  causes  for  the  excessive  quantity  of  sewage 
which  is  now  received  at  the  pumping  station.  This  committee 
employed  a  civil  engineer  to  make  an  investigation  and  report  to  the 
annual  town  meeting  which  will  be  held  in  March,  1919. 

In  connection  with  the  operation  of  the  works  the  pumping  station 
was  operated  daily  and  the  quantity  of  sewage  pumped  to  the  filter- 
beds  was  equivalent  to  1,065,000  gallons  per  day  throughout  the 
year,  which  is  15,000  gallons  per  day  more  than  in  1917  and  about 
equivalent  to  the  average  of  the  past  seven  years. 

The  Blake  compound  duplex  pump  and  the  boiler  have  been  kept 
in  reserve  for  service  in  case  of  emergency.  All  of  the  sewage  was 
pumped  with  the  electrically  driven  12-inch  DeLaval  centrifugal 
pump  installed  in  1912.    The  pumping  statistics  are  as  follows:  — 

Total  pumpage  (gallons)^ 388,679,000 

Average  pumpage  (gallons  per  day), 1,065,000 

Electric  energy  used  (kilowatt  hours), 126,220 

Pumpage  per  kOowatt  hour  (gallons), 3,079 

Average  liift  (feet), .  49.7 

Efficiency  of  pumping  unit  and  transmission  line  (per  cent.),  53. 4 

Coal  used  for  burning  sludge  and  heating  (pounds),        .       .  58,171 
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Cost  of  pumping:  — 

Labor, $1,337  04 

Electric  energy  at  $5.30  per  thousand  kilowatt  hours,     ...  668  97 

Coal  for  burning  sludge  and  heating, 170  61 

Repairs  and  supplies, 333  12 

Total  for  station, $2,509  74 

Cost  per  million  gallons, .       .  *   $6  46 

Cost  per  million  foot  gallons, 0  1299 


Filters. 

The  filter-beds  and  settling  basins  were  operated  jointly  daily 
throughout  the  year  by  first  passing  the  sewage  through  one  of  five 
settling  basins  the  effluent  from  which  was  applied  to  the  25  one- 
acre  sand  filter-beds  in  regular  doses  of  59,000  gallons  of  sewage  in 
30  minutes,  at  intervals  of  about  if  days,  equivalent  to  about 
41,500  gallons  per  acre  per  day.  The  cost  of  maintaining  the  filters 
during  1918  was  as  follows:  — 

Labor, $4,417  29 

Supplies  and  expenses, 996  32 


Total, 


$5,413  61 


Cost  per  million  gallons, 


$13  93 


The  character  of  the  effluent,  as  shown  in  the  following  table,  has 
continued  to  be  much  less  satisfactory  than  in  years  previous  to 
1916,  due  to  the  condition  of  the  filtering  material  near  the  surface 
of  the  beds. 

[Parte  per  100,000.] 


1916. 


mc. 


ISiT. 


IMI. 


Albuminoid  ammonia,  sewage, 

Albuminoid  ammonia,  eflB  uent, 

Reduction,  per  cent., 

Free  ammonia,  sewage 

Free  ammonia,  effluent. 

Reduction,  per  cent., 

Nitrogen  as  nitrates,  effluent, 

Iron,  effluent, 

Average  quantity  of  sewage  filtered,  gallons  per  day. 


1.4350 
.09347 
03.5 
3.7867 
.5924 
84 
.7152 
.30815 
941.000 


•1.0255 
.0983 
90 

.2.7850 
1.0316 
63 

.3693 
1.052 
1,225,000 


.8652 
.1383 
84 

3.4707 
1.7658 
49 

.20165 
2.036 
1.050.000 


.8793 

.1439 

83.6 

3.2300 

1.50M 

53 

.2866 
1.903 
1.037,000 


No.  57.]  AND  SEWERAGE  BOARD.  75 

During  September,  October  and  November  experiments  were  made 
in  washing  the  filtering  material  on  one  of  the  gravel  beds  for  a 
depth  of  6  to  10  inches.  This  surface  material  had  become  thoroughly 
filled  with  organic  matter  and  the  efficiency  of  the  filter  had  been 
greatly  reduced.  As  there  was  no  good  filtering  material  in  the  vicin- 
ity of  the  beds  the  cost  of  removing  the  dirty  gravel  and  replacing  it 
with  new  material  would  have  involved  much  expense  and  it  was 
therefore  decided  as  a  matter  of  economy  to  wash  the  dirty  gravel 
and  replace  it  on  the  beds.  This  is  a  common  practice  in  connection 
with  the  operation  of  water  filters  but  a  novelty  in  connection  with 
the  operation  of  sewage  filters. 

Bed  No.  5  was  chosen  for  the  experiment  as  it  was  conveniently 
located  for  the  purpose  so  that  the  effluent  from  the  filters  could  be 
used  for  wash  water  and  this  bed  represented  about  an  average 
condition  of  all  the  gravel  beds. 

The  gravel  washing  plant  consisted  of  a  No.  1  Stocker  gravel 
washer,  driven  by  a  belt-connected  2i-horse  power  Alamo  gasoline 
engine  mounted  on  a  wooden  frame  and  moved  about  on  wooden 
rollers;  a  small  portable  pumping  unit  consisting  of  a  Swaby  centrif- 
ugal pump  with  a  capacity  of  75  gallons  per  minute  operated  by  a 
If -horse  power  Brown  wall  gasoline  engine.  About  450  feet  of  2  J-inch 
fire  hose  was  used  between  the  pump  and  the  washer  for  conveying 
the  washing  water,  and  wooden  troughs  were  used  for  disposing  of 
the  dirty  water  from  the  washer.  The  cost  of  this  outfit  fully 
equipped  and  set  up  ready  for  operation  was  $629.63  for  the  appa- 
ratus and  $124.89  for  labor,  making  the  total  cost  S754.52. 

The  Stocker  gravel  washer  consists  of  a  steel  cylinder  8  feet  long 
and  30  inches  in  diameter,  to  the  inside  of  which  are  riveted  steel 
angles  running  lengthwise  of  the  cylinder  about  3  inches  apart. 
Hung  from  an  independent  frame  inside  the  cylinder  are  a  number 
of  sheet  steel  chutes  the  inclination  of  which  may  be  varied  to  meet  the 
requirements.  The  dirty  material  is  fed  into  the  revolving  cylinder 
at  one  end  and  conveyed  through  it  by  alternately  dropping  down 
the  chutes  and  being  carried  up  again  to  the  next  one  by  the  angle 
strips.  The  clean  water  enters  at  the  other  end  of  the  cylinder  and 
passes  slowly  through  the  washer  in  the  opposite  direction  to  the 
material.  In  this  way  the  material  gets  several  washings  and 
scourings,  each  time  with  cleaner  water,  until  finally  the  dirty  water 
and  material  washed  out  of  the  gravel  is  discharged  at  one  end  and 
the  clean  material  at  the  other  end. 
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The  bed  is  about  200  feet  square  and  has  an  area  of  1.02  acres. 
For  convenience  the  dirty  material  was  scraped  from  sections  of  the 
bed  about  50  feet  wide  and  conveyed  to  the  washer  with  a  one 
horse  drag  scoop  and  then  shoveled  into  the  hopper,  the  washer 
being  moved  along  the  section  as  the  work  progressed.  The  washed 
gravel  was  shoveled  into  piles  and  later  graded  into  place  with  the 
drag  scoop  after  the  surface  of  the  bed  which  had  been  worked  over 
was  loosened  with  a  harrow  to  break  up  any  stratification  that  might 
occur  between  the  washed  material  and  the  gravel  which  had  not 
been  disturbed  by  the  operation.  The  residue  from  the  process 
which  did  not  pass  off  with  the  wash  water  was  hauled  away  in 
carts  to  th6  dump. 

About  1,100  cubic  yards  of  material  was  washed  in  this  manner 
with  a  loss  of  about  20  per  cent,  in  voliune.  This  represented 
approximately  75  per  cent,  of  the  organic  matter  and  sludge  which 
had  caused  the  sealing  of  the  filters,  and  a  small  per  cent,  of  the 
finer  sand  grains  in  the  gravel.  After  the  washed  material  was 
replaced  on  the  bed  the  surface  was  about  0.13  of  a  foot  lower  than 
before  operations  began. 

The  force  employed  included  7  men  and  1  horse  all  the  time  and 
2  men  and  1  horse  additional  when  regrading  was  being  done.  The 
cost  of  this  experimental  work  was  $2,646.40,  of  which  $754.52  was 
expended  on  the  plant.  Assuming  that  the  plant  will  be  used  on  at 
least  20  beds  the  portion  of  its  cost  chargeable  to  bed  No.  5  would 
be  only  $37.73  and  the  total  cost  chargeable  to  this  bed  would  be 
$1,929.61,  and  the  cost  per  cubic  yard  of  material  washed  is  $1.75. 
Experience  shows  that  by  equipping  the  washer  with  an  elevator  for 
handling  the  washed  material,  a  sludge  pump  and  pipe  line  for 
removing  the  dirty  water  and  sludge,  and  by  undertaking  the  work 
in  a  systematic  manner  the  cost  should  be  materially  reduced  in  the 
future. 

Observations  made  during  the  month  that  this  bed  has  been  in 
service  since  the  work  was  completed  indicate  that  considerable 
benefit  has  resulted.  The  sewage  now  enters  the  bed  freely  when 
applied  in  doses  of  62,000  gallons  in  30  minutes  at  intervals  of  about 
1.6  days,  which  is  equivalent  to  a  rate  of  filtration  of  about  38,000 
gallons  per  acre  per  day,  and  dissolved  oxygen  is  again  present  in 
the  effluent. 
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Wachusett  Department. 

The  76.3  acre  parcel  back  of  the  Westerly  Portion  of  the  North 
Dike  at  the  Wachusett  Reservoir,  which  was  cleared  and  planted  in 
1917  with  white  pine  seedlings  spaced  12  feet  apart  in  rows  12  feet 
apart,  has  been  further  developed  by  interplanting  with  red.  pine 
seedlings  3  years  o|d  and  white  pine  seedlings  4  years  old,  making 
the  trees  in  the  finished  planting  6  feet  apart  in  rows  spaced  6  feet 
apart.  The  remainder  of  the  white  pine  seedlings  raised  in  the 
North  Dike  nursery  were  used  in  this  work  and  the  nursery  was 
discontinued  and  included  in  the  planted  area.  The  total  number 
of  trees  used  in  this  work  in  1917  and  1918  is  as  follows:  — 

White  pine  seedlingis,  4  years  old,  planted  in  1917, 23,000 

Red  pine  seedlings,  3  years  old,  planted  in  1918, 43,000 

White  pine  seedlings,  4  years  old,  planted  in  1918,.       ....     33,350 

99,350 
About  7,000  of  these  were  used  to  fill  in  failures. 

Parcels  of  water  works  land  located  along  the  margins  of  the 
Wachusett  Reservoir  in  Sterling,  Boylston  and  West  Boylston, 
aggregating  90  acres,  were  planted  with  white  pine  seedlings  3  and  4 
years  old  and  white  spruce  seedlings  6  years  old  from  the  Oakdale 
nursery.  In  this  work  91,700  white  pine,  43,000  red  pine  and  1,300 
white  spruce  seedlings  were  used.  The  cost  of  preparing  the  trees  in 
the  nurseries  and  field  planting  was  $14.41  per  thousand.  An  access 
road  900  feet  in  length,  15  feet  wide  with  margins  15  feet  on  each 
side,  was  constructed  through  one  of  the  lots. 

Sixty  acres  of  water  works  land  bordering  on  the  Wachusett 
Reservoir  and  tributary  streams,  which  had  been  recently  burned 
over  or  was  grown  to  chestnut  trees  seriously  damaged  by  the 
chestnut  bark  disease,  or  was  badly  infested  with  the  gypsy  moth, 
were  cleared  for  planting  with  white  pines.  This  work  cost  $2,820 
or  about  $47  per  acre,  and  cord  wood  and  fence  posts  having  a 
value  of  $1,190  were  obtained. 

A  quantity  of  white  pine  seed  collected  and  stored  during  1917 
was  planted  in  seed  beds  in  the  Oakdale  nursery  last  spring  and 
134,000  white  and  red  pine  seedlings  1  year  old  furnished  by  the  . 
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State  Forester's  department  from  the  nursery  at  Amherst  were  set 
out  in  transplant  beds,  but  on  account  of  their  condition  when 
received,  and  the  unfavorable  weather  which  immediately  followed 
the  transplanting,  about  60  per  cent,  of  then!  died. 

Many  of  the  Scotch  pine  seedlings  in  the  Oakdale  nursery  were 
attacked  with  the  blister  rust  and  upon  the  advice  of  the  Nursery 
Inspection  Department  of  the  Commonwealth  were  destroyed.  It 
is  probable  that  the  entire  lot  now  on  hand  will  also  have  to  be 
destroyed  as  the  sweet  fern,  which  is  the  alternate  host  necessary 
for  the  spread  of  this  disease,  is  very  prevalent  on  the  water  works 
land. 

The  necessary  care  has  been  given  to  the  trees  in  the  Oakdale 
nursery,  which  at  the  end  of  the  year  contained  the  following:  — 


White  pine  seedlings,  1  year  old,  in  seed  beds,  . 
White  pine  seedlings,  2  years  old,  in  transplant  beds, 
White  pine  seedlings,  3  years  old,  in  transplant  beds, 
White  pine  seedlings,  4  years  old,  in  transplant  beds, 
White  pine  seedlings,  5  years  old,  in  transplant  beds, 
Scotch  pine  seedlings,  4  years  old,  in  transplant  beds. 
Red  pine  seedlings,  2  years  old,  in  transplant  beds, . 
Red  pine  seedlings,  6  years  old,  in  transplant  beds,  . 
Norway  pine  seedlings,  4  years  old,  in  transplant  beds, 
White  spruce  seedlings,  7  years  old,  in  transplant  beds. 
Tamarack  seedlings,  3  years  old,  in  transplant  beds. 
Sequoia  seedlings,  7  years  old,  in  transplant  beds,    . 
Maple  seedlings,  2  years  old,  transplanted  from  field. 


191,000 

51,000 

6,900 

44,000 

13,000 

38,000 

8,400 

100 

200 

10,000 

5,800 

100 

750 

364,250 


The  sprouts  and  undergrowth  which  were  interfering  vntix  the 
pines  on  about  177  acres  of  land  planted  during  the  past  few  years 
were  cut  and  disposed  of  at  a  cost  of  about  $14  per  acre.  Where 
these  plantings  were  along  main  highw-ays  the  brush  w^as  removed 
and  burned  for  a  width  of  100  feet  from  the  roadside;  at  other 
points  it  was  left  to  die  and  rot  on  the  ground. 

Improvement  thinning  was  made  on  14  acres  of  timber  land  on 
the  margin  of  the  Wachusett  Reservoir  in  Clinton  and  West  Boylston 
at  a  cost  of  S577.37,  and  cordwood  which  was  sold  for  $385  was 
obtained  from  this  work. 

The  improvement  thinning  begun  in  1916  of  a  portion  of  Big 
Crane  Swamp  in  Westborough,  which  was  thickly  grown  with  cedars, 
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was  continued  in  the  early  spring  and  1^310  first  class  fence  posts 
obtained  from  this  work  were  used  in  connection  with  fence  repairs 
and  400  first  class  fence  posts  were  stored  for  future  use.  At  the 
close  of  the  year  this  work  has  been  resumed  and  fence  posts  and 
saw  logs  for  the  manufacture  of  shingles  are  being  obtained. 

The  trees  and  shrubbery  at  the  Wachusett  Dam  and  the  trees  on 
water  works  land  adjacent  to  the  main  highways  about  the  Wachu- 
sett Reservoir  and  Waushacum  Ponds,  the  Sterling  and  Clinton 
sewerage  filter-beds,  which  were  infested  with  gypsy  moths  were 
sprayed  with  4,500  pounds  of  arsenate  of  lead  during  May  and 
June  at  a  cost  of  Sl,104.88. 

During  the  past  few  years  considerable  time  and  money  have  been 
spent  in  an  attempt  to  check  the  spread  of  the  gypsy  moth  by 
scouting  for  and  painting  with  creosote  the  egg  clusters,  but  it  does 
not  appear  practical  to  thoroughly  prosecute  this  work  in  the  large 
wooded  areas  around  the  Wachusett  Reservoir,  and,  as  the  abutting 
woodland  is  not  similarly  treated  by  the  private  owners  and  the 
United  State9  Government  has  planted  gypsy  moth  parasites  in  this 
territory,  our  attempt  to  check  the  spread  of  the  gypsy  moth  during 
the  past  year  has  been  confined  almost  entirely  to  spraying.  There 
were,  however,  4,500  gypsy  moth  egg  clusters  found  and  painted 
with  creosote  on  the  trees  and  shrubbery  at  the  Wachusett  Dam  at  a 
cost  of  $89.88. 

During  June  and  July  many  of  the  white  pine  plantings  on  the 
marginal  lands  around  the  reservoir  were  inspected  for  the  pine- 
tree  weevil  on  two  occasions,  at  a  cost  of  $152.18.  During  the  first 
inspection  7,300  leaders  were  cut  and  burned  and  450  during  the 
second  inspection.  The  work  was  confined  to  the  areas  having 
trees  of  medium  height  and  under,  as  larger  trees  are  less  affected, 
the  work  more  difficult  and  the  expense  is  hardly  warranted. 

The  total  cost  of  protecting  the  trees  and  plantings  from  insects 
and  disease  during  the  year  was  $1,346.94. 

The  usual  fire  patrol  service  was  maintained  during  the  spring  and 
fall.  Three  forest  fires,  involving  considerable  damage  to  the  white 
pine  trees,  occurred  during  March  and  April  when  the  conditions 
were  particularly  favorable.  On  March  24  sparks  from  a  locomotive 
on  the  Boston  &  Maine  Railroad  started  a  fire  among  the  young 
pines  on  the  lot  in  Oakdaie  between  Pleasant  Street  and  the  Still- 
water River.    About  11  acres  were  burned  over  and  approximately 
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13,000  trees  destroyed.  The  Railroad  Company  reimbursed  the 
Commonwealth  for  the  loss  which  amounted  to  $265.50.  On  April  7 
trespassers  near  the  North  Dike  started  what  would  undoubtedly 
have  been  a  very  serious  fire  but  for  the  prompt  action  of  our  patrol- 
man, who,  with  the  assistance  of  some  neighbors,  put  out  the  fire 
with  a  loss  of  about  28  pine  trees  from  6  to  15  feet  high  and  80  pine 
trees  about  2  feet  high.  In  this  case  the  offenders  were  summoned 
into  court  and  heavy  fines  imposed.  On  April  15  about  11  acres  of 
land  on  the  margins  of  the  reservoil*  in  Sterling,  planted  to  white 
pines  from  2  to  4  feet  high,  were  burned  over  destroying  about 
13,000  trees.  This  fire  started  from  the  operations  of  the  depart- 
ment employees  who  were  burning  brush  in  this  vicinity. 

The  brush,  grass  and  weeds  on  If  miles  of  marginal  fire  guard, 
which  is  40  feet  wide,  and  on  1^  miles  of  forest  roads  from  15  to  45 
feet  wide,  were  mowed  and  burned  at  a  cost  of  $153.28. 

At  the  close  of  the  year  the  water  works  lands  in  the  Wachusett 
watershed  may  be  classified  as  follows:  — 

Forest  lands  acquired  and  not  since  improved  (acres),        ....  1,357 

Forest  lands  acquired  and  since  improved  (acres), 330 

Land  which  has  been  planted  with  trees  and  not  cleared  (acres),  238 

Land  which  has  been  planted  with  trees  and  since  cleared  (acres),    .       .  1,283 

Land  to  be  planted  with  trees  (acres), 588 

Open  land  which  will  probably  not  be  planted  (acres),        ....  820 

Marginal  strip  along  shore  of  the  reservoir  (acres), 212 

Total, 4,828 

The  total  expenditures  for  forestry  during  the  year  in  the  Wachusett 
Department  were  $14,860. 

Sudbury  Department. 

In  May  150,000  white  pine  seedlings  2  years  old  and  50,000  4 
years  old  were  received  from  the  State  nursery  at  Amherst,  of  which 
125,000  2  years  old  and  10,000  4  years  old  were  set  out  in  the 
nursery  at  the  Sudbury  Reservoir. 

White  pine  seedlings  from  this  nursery  were  planted  as  foUows: 
40,800  seedlings  3  years  old  at  the  Sudbury  Reservoir  east  of  Acre 
Bridge,  on  land  cleared  back  of  the  Bigelow  place  on  Farm  Road 
and  at  several  other  places;  1,900  seedlings  4  years  old  at  W^hitehall 
Reservoir;  and  13,100  seedlings  4  years  old  at  Framingham  Reservoir 
No.  3. 
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Along  the  Weston  Aqueduct  white  pine  seedlings  4  years  old  were 
set  out  as  follows:  1,400  east  and  west  of  Edgell  Street;  1,400  at  the 
White  place;  1,750  east  of  gaging  chamber  No.  2;  800  west  of  Elm 
Street;  1,000  west  of  Pine  Ridge  Street,  and  600  at  the  west  portal  of 
Tunnel  No.  4. 

Along  the  Sudbury  Aqueduct  8,500  seedlings  were  field  planted  on 
the  slopes  of  the  cut  easterly  of  the  first  crossing  of  Wellesley  Avenue 
and  3,000  were  field  planted  on  the  stretch  of  land  on  the  southerly 
side  of  the  Cochituate  Aqueduct  east  of  Morse's  Pond. 

At  Lake  Cochituate  a  small  nursery  was  established  near  the 
woods  opposite  the  foreman's  house  on  West  Pond  Street,  and 
25,000  seedlings  2  years  old  and  6,550  4  years  old  were  set  out  for 
future  use. 

There  are  now  on  hand  at  the  nursery  at  Sudbury  Reservoir 
125,000  white  pine  seedlings  2  years  old  and  10,000  4  years  old. 

Part  of  the  trees  at  the  Sudbury  Reservoir,  Framingham  Reser** 
voirs  Nos.  1,  2  and  3,  Lake  Cochituate  and  at  the  White  place  and 
near  siphon  chamber  No.  2  on  the  Weston  Aqueduct  were  sprayed 
with  arsenate  of  lead  in  May  and  June.  The  power  sprayer  was  in 
use  24  days  with  an  average  force  of  9  men  on  this  work  and  8,000 
pounds  of  arsenate  of  lead  were  used.  The  total  cost  of  the  work 
was  $2,044.53. 

Brown-tail  moth  caterpillars  were  destroyed  within  50  feet  of  the 
highways  at  the  Sudbury  and  Framingham  reservoirs  and  incidentally 
at  other  places  in  connection  with  spraying  *work. 

Gypsy  moth  egg  masses  were  painted  with  creosote  as  follows: 
43,400  at  the  Sudbury  Reservoir,  8,300  at  the  Framingham  reser- 
voirs, 35,600  along  the  Cochituate  Aqueduct,  10,600  along  •the 
Sudbiu'y  Aqueduct  and  55,000  along  the  Weston  Aqueduct,  at  a  cost 
of  $539.60. 

The  pine  trees  at  Sudbury,  Ashland  and  Hopkinton  reservoirs  and 
along  the  Weston  Aqueduct  were  inspected  for  the  pine-tree  weevil 
and  14,600  leaders  were  cut  off  and  destroyed  at  a  cost  of  $338.21. 

At  the  Sudbury  Reservoir  11,300  feet  of  new  fire  guard  40  feet  in 
width  and  6,400  linear  feet  of  forest  lanes  40  feet  in  width  were  cut 
and  the  brush  was  mowed  on  12,740  feet  of  old  fire  guard  and  3,127 
linear  feet  of  old  forest  lanes.  The  cutting  of  fire  guard  and  forest 
lanes  is  now  practically  finished  at  this  reservoir.  The  total  length  is 
4.55  miles  of  fire  guard  and  1.81  miles  of  forest  lanes. 
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The  wood  on  about  15  acres  of  land  east  of  Acre  Bridge,  Marl* 
borough,  and  in  the  rear  of  the  Bigelow  place  on  Farm  Road  was  sold 
to  various  parties  who  also  cut  and  burned  the  brush  and  limbs. 
About  8  acres  of  land  were  cleared  by  the  department  force  on  Pine 
Hill;  the  wood  was  sold  and  the  brush  burned.  An  improvement 
thinning  was  also  made  among  the  deciduous  trees  on  the  hill  and 
1,300  chestnut  posts  were  obtained  where  chestnut  trees  affected 
with  the  bark  disease  were  cut  down.  Grass  and  brush  between  the 
field  planted  pines  and  the  highways  were  cut  and  burned  and  the 
lower  limbs  of  many  pine  trees  which  were  dragging  on  or  very  near 
the  ground  were  cut  off  to  protect  them  from  fire.  On  Robinson  and 
Nichols  hills  on  the  southerly  side  of  Sudbury  Reservoir  the  brush 
was  cut  where  it  was  interfering  with  the  growth  of  the  field  planted 
pines. 

At  Framingham  Reservoir  No.  3  scrub  oaks  infested  with  the 
gypsy  moth  were  cut  on  the  west  shore  of  the  reservoir  for  a  distance 
of  about  1,800  feet  northerly  from  the  New  York,  New  Haven  & 
Hartford  Railroad,  and  all  the  wood  was  cut  on  the  two  islands  in 
the  reservoir.  All  of  the  wood  that  was  of  any  value  was  used  for 
fuel  at  the  gate-houses  and  the  brush  and  limbs  were  burned  on  the 
;ground. 

All  of  the  trees  for  a  distance  of  about  300  feet  along  the  Cochit- 
uate  Aqueduct  west  of  Oak  Street  in  Natick,  except-  the  pines  and 
some  large  maple  trees,  were  cut  and  the  wood  was  hauled  to  the 
^ate-house  at  the  lake  and  used  for  fuel. 

During  the  year  there  were  two  forest  fires  at  Sudbury  Reservoir, 
(burning  over  an  area  of  about  0.4  of  an  acre  and  destroying  200 
trees;  three  at  Framingham  Reservoir  No.  3,  burning  over  an  area 
of  about  4  acres  and  destroying  3,500  trees;  two  at  Framingham 
Reservoir  No.  2,  in  which  no  trees  were  burned  but  120  feet  of  old 
fence  destroyed;  one  at  Lake  Cochituate  burning  over  a  small  area 
on  the  west  shore  but  causing  no  damage;  one  on  the  Cochituate 
Aqueduct  on  the  westerly  side  of  Walnut  Street  in  Newton,  in  which 
200  transplanted  pines  5  inches  to  12  inches  in  height  and  20  pines 
2  feet  in  height  were  destroyed;  one  on  the  south  side  of  the  Cochit- 
uate Aqueduct  burned  over  an  area  of  about  1  acre  and  destroyed 
1,000  transplanted  pines  8  inches  high,  and  one  on  the  Weston 
Aqueduct  at  the  entrance  to  tunnel  No.  4  in  which  400  white  pines 
5  years  old  averaging  15  feet  in  height  were  burned- 
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Several  of  the  fires  were  of  unknown  origin,  five  were  caused  by 
sparks  from  locomotives  on  the  adjoining  railroads  and  two  by 
the  carelessness  of  adjoining  owners.  There  has  been  received  in 
settlement  from  the  railroad  companies  and  adjoining  owners  for 
the  damage  done  $738.81. 

The  total  amount  expended  for  forestry  in  the  Sudbury  Depart- 
ment during  the  year  was  $8,287.89. 

Di^tribiUion  Reservoirs, 

Gypsy  and  brown-tail  moths  and  elm-leaf  beetles  were  destroyed  on 
water  works  lands  around  the  distributing  reservoirs  as  in  former 
years  by  spraying  the  foliage  with  arsenate  of  lead  during  the  crawl- 
ing season,  by  painting  the  gypsy  moth  egg  clusters  with  creosote 
and  burning  the  brown-tail  moth  webs  during  the  winter. 

The  two-horse  Fitzhenry-Guptill  power  sprayer  was  used  for  the 
spraying  and  4,410  pounds  of  arsenate  of  lead  in  paste  form  were 
used. 

'Oyster  scale,  found  on  shrubs  at  Chestnut  Hill  Reservoir,  was 
destroyed  by  using  Scalecide  and  Arlington  oil.  The  leaders  on 
pine  trees  at  the  Weston  Reservoir,  which  were  infested  with  the 
pine-tree  weevil,  were  cut  off  and  burned. 

Four  fires  occurred  in  the  woods  at  Spot  Pond  during  the  year 
which  burned  over  a  total  area  of  about  10  acres  and  destroyed  225 
pines  and  60  oak  trees. 

The  total  expenditures  for  forestry  at  the  distribution  reservoirs 
were  $2,449.36. 

Hydro-electric  Service. 

The  total  quantity  of  electric  energy  delivered  during  the  year 
from  the  two  hydro-electric  stations  which  are  operated  in  connection 
with  the  Metropolitan  Water  Works  was  14,109,355  kilowatt  hours. 

The  total  value  of  this  energy  at  the  contract  prices  is  $80,270.64. 
The  total  expenses  chargeable  to  both  stations  are  $40,236.04, 
leaving  a  profit  for  the  operation  of  the  stations  of  $40,034.60, 
equivalent  to  $2,837  per  thousand  kilowatt  hours. 

Wachusett  Power  Station. 

The  Wachusett  power  station  was  operated  on  298  days  during 
the  year.  The  energy  not  used  in  connection  with  the  operation  of 
the  Metropolitan  Water  Works  was  sold  to  the  New  England  Power 
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Company  under  an  agreement  made  September  30,  1916,  which 
provides  that  until  the  completion  of  the  Wachusett-Sudbury  trans- 
mission line  the  company  will  take  as  much  energy  from  the  Waehu- 
sett  power  station  as  it  can  reasonably  and  properly  use  without 
wasting  water  at  its  own  plants.  Under  this  arrangement  100  per 
cent,  of  the  water  drawn  from  the  reservoir  into  the  Wachusett 
Aqueduct  was  used  to  develop  electric  energy.  The  station  has 
now  been  in  operation  7?  years  and  this  is  the  first  year  that  all  of 
the  water  drawn  from  the  reservoir  for  water  supply  purposes  has 
been  used  to  generate  electric  energy. 

An  examination  and  test  of  the  st^^tion  equipment  to  determine 
what  changes,  if  any,  were  necessary  to  ensure  the  safety  of  the 
operators  and  the  equipment  and  to  conform  to  the  best  modern 
practice,  was  made  by  experts  from  the  laboratory  of  the  Edison 
Electric  Illuminating  Company  of  Boston  in  January.  Alterations 
of  a  minor  character  only  were  found  to  be  necessary.  A  number  of 
these  changes  have  been  made  and  the  others  will  be  completed  as 
soon  as  the  necessary  materials  are  received.  The  principal  change 
thus  far  made  has  been  to  substitute  rigidly  fixed  bevel  gears  and 
connecting  shafts  in  place  of  the  sprocket  wheels  and  chains  which 
were  formerly  used  for  the  operation  of  the  machine  rheostats,  so  as 
to  remove  the  possibility  of  a  broken  chain  falling  across  the  bus 
bars.  Asbestos  wood  barriers  have  been  prepared  to  place  at  high 
voltage  fuses  and  switches  where  damage  might  result  from  arcing. 

Plans  were  made  and  the  apparatus  installed  for  utilizing  so  far  as 
possible  for  the  generation  of  energy  the  water  which  has  to  be  wasted 
from  the  Wachusett  Reservoir  at  times  of  extreme  high  water.  This 
waste  water  could  not  formerly  be  used  to  generate  electricity.  The  new 
apparatus  consists  of  two  large  wooden  electrically-operated  sluice- 
gates installed  at  the  entrance  to  the  aqueduct,  so  arranged  that  all 
or  any  part  of  the  water  passing  through  the  water  wheels  can  be 
turned  either  into  the  aqueduct  for  water  supply  purposes  or  wasted 
through  the  pool  into  the  Nashua  River.  In  connection  with  this 
arrangement  it  has  been  necessary  to  increase  the  capacity  of  some 
of  the  transformers  and  meters  used  in  measuring  the  electric  energy 
and  to  rearrange  the  sanitary  and  other  fixtures  in  the  locker  room. 

The  wooden  head-gates  are  each  15  feet  6  inches  long  z  6  feet 
5  inches  wide,  made  up  of  18  pieces  of  long  leaf  yellow  pine  plank 
each  Of  inches  wide  and  varying  in  thickness  from  5f  inches  at  the 
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bottom  to  3f  inches  at  the  top.  These  planks  are  held  together  by 
means  of  two  through  rods  1  inch  in  diameter  and  two  angle  irons 
6  inches  x  3^  inches  x  ^  inch  bolted  to  the  ends.  The  joints  in  the 
planking  and  between  the  iron  and  wood  work  were  made  water 
tight  by  the  use  of  splines^  cotton  wicking  and  asphaltum  varnish. 
To  the  bottom  of  each  gate  there  is  attached  a  steel  forged  con- 
nection to  which  the  lower  end  of  a  steel  screw  stem  2f  inches 
in  diameter  is  fastened.  This  stem  operates  in  a  gate  stand  set  on 
the  floor  of  the  room  above  the  entrance  to  the  aqueduct  and  is 
driven  by  a  4i-horse  power  electric  motor  through  a  train  of  gears 
arranged  to  operate  the  gate  at  a  speed  of  about  1  foot  per  minute. 
The  gates  travel  vertically  13j  feet  in  iron  grooves  placed  in  the 
concrete  walls  at  the  entrance  to  the  aqueduct,  and  the  water  when 
passing  into  the  aqueduct  flows  beneath  the  gate  which  may  be  set 
at  any  desired  elevation. 

When  operating  the  station  and  wasting  water  through  the  pool 
the  elevation  of  the  tail  water  in  the  well  beneath  the  generating 
room  will  be  nearly  up  to  the  underside  of  the  floor  and  it  became 
necessary  to  equip  the  Lombard  governors  with  an  automatic  device 
for  controlling  the  wicket  gate  openings  on  the  water  wheels  within 
fixed  limits.  The  operator  in  charge  of  the  station  originated  and 
perfected  an  ingenious  electrical  device  by  which  the  gate  is  blocked 
at  any  desired  opening  under  normal  operation  and  is  immediately 
brought  under  the  free  control  of  the  hydraulic  governor  by  the 
tripping  of  the  circuit  breaker  in  case  of  an  interruption  in  service. 
Unit  No.  2  has  been  operated  with  this  device  since  last  July,  during 
which  time  it  has  been  perfected,  and  the  other  units  are  now  being 
equipped  with  the  device. 

To  localize  trouble  and  prevent  the  interruption  of  service  on  the 
New  England  Power  Company's  lines  the  Company,  on  September 
14,  installed  reverse  power  relays  at  the  station  to  operate  in  con- 
nection with  two  oil  switches  controlling  the  two  cables  through 
which  energy  is  supplied  to  the  Company,  in  addition  to  the  relays 
which  were  provided  by  this  department  for  the  protection  of  our 
apparatus  when  it  was  installed.  It  is  necessary  to  keep  both 
underground  cables  in  service  all  the  time  with  this  arrangement, 
but  if  both  cables  should  break  down  simultaneously  at  any  time  the 
Company  has  agreed  to  install  a  temporary  overhead  line  and  make 
good  any  loss  of  revenue  resulting  from  such  failure  of  the  cables. 
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The  lightning  arresters  have  been  equipped  with  charging  resist- 
ances and  meters  for  determining  the  condition  of  the  electrolyte  so 
that  they  can  be  kept  in  proper  condition  at  all  times. 

During  an  electrical  storm  on  June  14  two  series  transformers  on 
the  station  service  lines  were  burned  out  and  the  station  was  idle 
for  about  six  hours  while  temporary  repairs  were  being  made.  New 
transformers^  costing  $146.31,  have  been  installed.  This  was  the 
only  interruption  of  any  importance  which  occurred  during  the  year. 

The  Wachusett  power  station  statistics  for  the  year  1918  are  as 
follows:  — 

Total  energy  developed  (kilowatt  hours), 8,343,450 

Engery  used^t  power  station  (kilowatt  hours),        ....  14,159 

Available  energy  (kilowatt  hours), 8,329,291 

Water  used  (gallons), 39,663,500,000 

Average  head  (feet), 91.4 

Energy  developed  per  million  foot  gallons  (kilowatt  hours),   .  2.30 

Efficiency  of  station  (per  cent.), 73.24 

Credits:  — 

Energy  sold  New  England  Power  Company, 
8,203,071  kilowatt  hours  at  $0.0053,    .  .     »43,476  28 

Energy  furnished  Clinton  sewerage  pumping  sta- 
tion, 126,220  kilowatt  hours  at  $0.0053,         .  668  97 

$44,145  25 

Charges:  — 

Superintendence, $1,037  91 

Labor,  operating  station, 6,325  38 

Repairs  and  applies, 2,082  14 

Alterations  and  additions:  — 

Labor, $478  47 

Apparatus  and  supplies,  1,493  06 

1,971  53 

$11,416  96 

Taxes, 2,775  00 

Administration,  general  supervision,  interest  and 
sinking  fund, 6,330  53 

20,522  49 

Profit, $23,622  76 

Cost  of  available  energy  per  thousand  kilowatt  hours,     ...  $2,464 
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Sudbury  Power  Station. 

The  Sudbury  power  station  is  usually  operated  16  hours  every 
day  except  Sundays  and  holidays^  but  was  shut  down  this  year  on 
August  26  in  connection  with  the  work  of  painting  the  turbines  and 
gate  shafts,  and  on  account  of  the  large  consumption  of  water 
during  extreme  cold  weather  was  operated  on  Sunday  January  6, 
on  every  Sunday  from  February  3  to  March  31,  inclusive,  and  on 
the  holiday  February  22  to  furnish  the  amount  of  water  required  for 
supplying  the  District.  The  station  was  also  operated  on  holidays- 
Ai^il  19  and  November  12  as  it  was  desirable  to  draw  water  from 
the  Sudbury  Reservoir  on  those  days  for  water  supply. 

The  regular  operating  hours  were  from  7  a.m.  to  11  p.m.  until 
April  29  and  since  then  the  station  has  been  started  up  at  6.45  a.m- 
and  shut  down  at  10.45  p.m.  so  that  the  operators'  working  time  on  • 
the  second  shift  would  conform  to  the  street  railway  schedules. 

The  station  was  operated  on  315  days  during  the  year  and  all  the 
water  drawn  from  the  Sudbury  Reservoir  was  used  for  the  generation 
of  electric  energy,  as  none  was  by-passed  around  the  turbines  or 
wasted  at  the  overflow. 

On  account  of  the  storage  available  on  both  services  it  has  been 
possible  to  operate  the  machinery  at  maximum  efficiency  most  of 
the  time,  which  accounts  for  the  very  high  over  all  efficiency  of  the 
station  for  the  year. 

On  August  21  the  work  of  connecting  the  power  station  with  the 
Wachusett-Sudbury  transmission  line  was  begun.  Another  auto- 
matic oil  switch  was  installed  at  the  power  station  and  connected 
with  the  spare  underground  cable.  Disconnecting  switches  were 
also  installed  on  this  line  at  the  power  station  and  at  the  lightning 
arrester  chamber  where  connection  is  to  be  made  later  with  the 
low-tension  side  of  a  1,500-kilowatt,  66,000  to  13,200- volt  trans- 
former which  is  to  be  installed  by  the  Edison  Electric  Illuminating 
Company  just  outside  of  the  chamber.  Disconnecting  switches  were 
also  installed  on  the  lines  to  both  of  the  750-kilowatt  transformers  in 
the  power  station  so  that  either  transformer  can  now  be  readily 
disconnected  in  case  of  trouble. 

About  midnight  December  10  the  watchman  at  the  station  thought 
there  was  indication  of  a  fire  at  transformer  No.  1  and  opened  the 
emergency  drain  valve  which  allowed  the  oil  to  flow  out  quickly 
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into  the  underground  storage  tank,  which  is  buried  in  the  ground 
outside  of  the  station  for  use  in  case  of  fire.  It  was  later  discovered 
that  there  was  no  trouble  with  the  transformer  and  the  oil  was 
filtered  and  pumped  back  after  it  had  satisfactorily  passed  the 
required  break-down  tests.  This  experience  showed  that  the  safety 
devices  work  satisfactorily  and  that  for  use  in  the  future  it  would  be 
desirable  to  have  a  permanent  suction  pipe  extending  from  the  out- 
side storage  tank  into  the  station  and  a  f-inch  pipe  has  therefore 
been  installed. 

The  turbines  and  gate  shafts  which  had  begun  to  show  some 
evidence  of  rust  were  scraped  and  painted  with  red  lead  and  litlutfge 
mixed  in  linseed  oil.  This  work  was  done  August  25  and  26  and 
September  1  and  2. 

-  Sparham  cement  was  applied  to  the  concrete  roof  and  stone  copbg 
of  the  lightning  arrester  chamber  to  stop  a  slight  leakage  which 
occurred  at  times. 

During  a  severe  electrical  storm  on  July  17  the  automatic  oil 
switch  on  the  Hopkinton  line  was  put  out  of  service  by  the  breaking 
of  one  of  the  porcelain  insulators,  but  the  damage  was  promptly 
repaired,  the  station  being  out  of  service  only  6j  hours. 

The  portion  of  the  2-inch  wrought  iron  force  pipe  from  the  tight 
cesspool  at  the  station  to  the  leaching  cesspool,  which  could  not  be 
laid  at  satisfactory  depth  below  the  surface  of  the  ground,  to  prevent 
freezing,  was  insulated  with  pitch  and  ground  cork  for  a  distance  of 
46  feet  where  it  crosses  the  bridge  over  the  open  channel  and  with 
slacked  lime  for  an  additional  distance  of  382  feet.  A  2-inch  service 
pipe  130  feet  in  length  was  laid  from  the  easterly  60-inch  supply 
main  to  the  tight  cesspool  to  furnish  water  for  flushing  purposes. 

The  Sudbury  power  station  statistics  are  as  follows:  — 

Total  energy  developed  (kilowatt  hours), 5,794,230 

Energy  used  at  power  station  (kilowatt  hours),        ....  14,166 

Available  energy  (kilowatt  hours), 5,780,064 

Pramingham  Reservoir  No.  3  service:  — 

Water  used  (gallons), 25,978,700,000 

Average  head  (feet), 65.21 

Weston  Aqueduct  service :  — 

Water  used  (gallons),  18,436,700,000 

Average  head  (feet), 38.54 

Energy  developed  per  million  foot  gallons  (kilowatt  hours),   .  2.41 

EflSciency  of  station  (per  cent.), 76.80 
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Credit:  — 
Energy  sold  Edison  Electric  Illuminating  Company  of  Boston, 
5,780,064  kilowatt  hours  at  10.00625, $36,125  39 

Charges:  — 

Superintendence, 91,324  55 

Labor,  operating  station, 7,490  49 

Repairs  and  supplies, 671  03 

Alterations  and  additions:  — 

Labor, 11,839  45 

Apparatus  and  supplies,  1,720  71 

3,560  16 

S13,046  23 

Taxes, 1,010  60 

Administration,  general  supervision,  interest  and 

sinking  fund, 5,656  72 

19,713  55 

Profit, 116,411  84 

Cost  of  available  energy  per  thousand  kilowatt  hours,  $3. 411 

Distribution  Pumping  Service. 

The  greatest  demand  so  far  made  on  the  distribution  pumping 
service  occurred  during  the  year  as  a  result  of  the  coldest  weather 
experienced  since  the  works  were  put  into  service,  which  caused  an 
unprecedented  use  of  water  at  a  time  when  there  was  great  diflBculty 
in  obtaining  fuel  and  workmen  necessary  for  operating  the  works. 
The  maximum  daily  pumpage  at  all  of  the  stations  was  152,376,600 
gallons  on  February  5  as  compared  with  a  previous  daily  maximum 
of  142,887,200  gallons  pumped  in  1903.  At  that  time  the  entire 
supply  was  furnished  by  pumping  while  a  portion  of  the  supply  is  now 
furnished  by  gravity. 

The  total  quantity  of  water  pumped  at  the  five  distribution 
pumping  stations  during  the  year  was  33,194,370,000  gallons,  which 
is  9,586,350,000  gallons  or  40.61  per  cent,  more  than  the  quantity 
pumped  in  1917.  Of  the  total  quantity  of  water  supplied  in  1918 
^7.86  per  cent,  was  pumped  before  using  and  2.22  per  cent,  was 
repumped  in  order  to  deliver  it  at  the  desired  elevation. 

The  total  cost  of  operating  all  of  the  pumping  stations  for  the 
year  1918  was  $186,682.56,  which  is  $54,351.53  more  than  for  the 
previous  year.    This  increase  includes  $7,875.81  for  labor,  $40,152.05 
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for  fuel,  $4,893.91  for  repairs,  $543.38  for  oil,  waste  and  packing, 
and  $886.38  for  small  supplies. 

On  account  of  transportation  difficulties  contractors  who  had 
agreed  to  furnish  coal  for  the  pumping  stations  were  unable  to  do 
so  during  the  winter  and  it  became  necessary  to  obtain  about  1,870 
gross  tons  of  semi-bituminous  coal  through  the  New  England  Fuel 
Administration  to  keep  the  pumping  stations  in  operation.  Most  of 
this  coal  was  shipped  to  Boston  by  water  and  cost  about  $10.90  per 
gross  ton  or  $3.75  more  than  the  all  rail  coal  which  our  contractor 
was  unable  to  furnish.  During  the  summer  the  Fuel  Administration 
furnished  about  1,020  gross  tons  of  semi-bituminous  coal  for  reserve 
storage.  Most  of  this  was  all  rail  coal,  costing  about  $7.50  per 
gross  ton  in  temporary  storage  bin  at  the  Chestnut  Hill  pipe  yard, 
and  there  was  an  additional  expense  of  about  50  cents  per  gross  ton 
for  transferring  it  to  the  pumping  station  bins  as  required  for  use. 

Investigations  made  early  in  the  year  showed  that  we  would  be 
unable  to  contract  for  a  year's  supply  of  coal  in  the  usual  manner. 
After  the  termination  of  our  1917  contracts,  however,  we  were  able 
to  place  orders  for  500  gross  tons  of  semi-bituminous  coal  per  month 
on  the  basis  of  the  United  States  Fuel  Administrator's  price  at  the 
mine,  plus  17  cents  per  ton  for  dealers'  commission,  and  for  3,000 
gross  tons  of  anthracite  mine  screenings  on  the  basis  of  $2.25  at  the 
mines.  Both  orders  were  placed  subject  to  the  dealers'  ability  to 
deliver  the  coal.  Small  quantities  of  anthracite  screenings  were  also 
purchased  from  local  coal  yards. 

The  amount  and  price  of  the  coal  received  at  the  pumping  sta- 
tions during  1918  is  as  follows:  — 
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Dbalkx  and  Kzkd  or  Coal. 


Statxonb'  (Amount  in  Grom  Tons). 


6 

2 


I 


3 
» 

u 


1 

£ 
I 


£.  RuflwU  Norton, 

Shaftobury  Coal  A  Coke  Co., 
*New  England  Fuel  Administration, 
*Nev  England  Fuel  Administration, 

E.  Russell  Norton, 

Shaftsbury  Coal  &  Coke  Co., 
*Kew  Enguiad  Fuel  Administration, 
*New  England  Fuel  Administration, 

E.  Russell  Norton. 
*New  England  Fuel  Administration, 

E.  Russell  Norton, 

Shaftsbury  Coal  A  Coke  Co., 
*New  EngUmd  Fuel  Administration, 

Paroe  A  Winn,  .  *■     . 

E.  Russell  Norton. 
*New  England  Fuel  Administration, 

CityFueTCo.,       .... 


Totals,      . 

Avera^  cost:  — 
In  bins. 
On 


AfUhraeite  ScreeningM. 

Deiter  dc  Carpenter,  Inc, 

Dexter  A  Carpenter,  Inc., 

Staples  A  Bell  &  New  En^and  Fuel  A  Supply  Co., 

Metropolitan  Coal  Co., 

Locke  Coal  Co., 

Dexter  A  Carpenter,  Ine 

Dexter  A  Carpenter,  Inc.,  A  Staples  A  Bell, 

Peiroe  A  Winn, 

Dexter  A  Carpenter,  Inc.,  A  Staples  A  Bell. 
Wm.  H.  Harlow  A  Sons,  and  Roxbury  Coal  Co., 


Totals. 

Averse  cost:  — 
In  bins. 
On  cars. 


860.15 
8W.97 
432. 4e 
196.16 


1,387.74 


18  42 
802 


691.25 


691.25 


14  94 
4  53 


2.468.43 

1,223.08 

908.80 

1,180.15 


5,775. 4C 


17  79 
743 


3.324.28 

487.19 

37.32 


3,848.79 


14  82 
4  48 


815.75 
103.61 


919.36 


88  75 


518. 97» 
312.14 


831. ir 


86  99 


206.34 
174.37 
28.53 
2.50* 


411.74 


87  43 
7  12 


434.72 
7.16* 


441.88 


84  94 

4  75 


i 

o 


141.34 
41.74 
2.19» 


185.27 


87  58 
7  37 


160.90 
95.02* 


255.92 


85  31 


I 
a 


87  13 

7  18 

11  25 


7 
7 
7 


07 
36 
12 


10  85 
700 
846 

11  00 
7  28 
7  17 
9  85 

10  36 
7  05 
9  17 

11  48 


84  94 


7» 
03 
18 

84 


6  25 


93 
60 
04 
76 


*  Furmshed  by  various  dealers  as  directed. 
>  Hoisted  from  cars  and  wheeled  to  bins. 

'  7,836.74  gross  tons  ot  coal  were  dumped  from  oars  into  bins,  1.787.51  gross  tons  were  unloaded  in  storage 
pile,  of  which  amount  200  gross  tons  had  been  transported  300  feet  and  put  into  bins  at  the  end  of  the 
year. 

*  Unloaded  at  freight  yard,  teamed  IH  miles,  and  dumped  into  bins. 

*  Includes  cost  of  unina/lim  ooal  from  cars  and' all  expenses  incidental  to  the  storage  of  the  coal  except 
as  otherwise  noted. 

*  Delivered  at  station  by  truck. 


At  the  end  of  the  year  there  were  1,534  gross  tons  of  semi-bitumi- 
nous coal  and  1,486  gross  tons  of  anthracite  screenings  in  storage  at 
the  pumping  stations. 

During  the  past  three  years  the  price  of  Pennsylvania  semi-bitu- 
minous coal  delivered  by  rail  has  increased  about  75  per  cent.,  from 
13.95  to  $6.05  per  gross  ton  on  cars  at  the  Chestnut  Hill  station,  and 
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of  this  $3.00  increase  about  $0.70  is  on  account  of  the  increase  in 
freight  rates.  In  the  same  period  the  price  of  anthracite  screenings 
has  also  increased  in  about  the  same  proportion,  from  $2.85  to  $5.00 
per  gross  ton,  and  of  the  $2.15  increase  about  $0.75  is  on  account  of 
the  increase  in  freight  rates. 

Although  coal  has  not  been  purchased  under  specifications  since 
the  1917  contracts  expired,  the  coal  received  has  been  sampled  and 
analyzed  and  the  results  for  1918  are  as  follows:  — 


KixD  or  Coal. 

Number 

of  Samplee 

teeted. 

Britiah 

Thermal 

Unite. 

Peroent- 

aoeof 

VolatUe 

Matter. 

Percent^ 
of^h. 

Percent- 
age of 
Mowtuie. 

Peroent- 

offSed 
Carbon. 

Davenport, 

Ake  Bfine,     .... 

MieoeUaneous, 

Anthracite  soreenince.  • 

61 
27 
27 

68 

14,602 
13,807 
14.008 
12.200 

19.14 

23.92 

22.6e 

8.62 

8.39 
ll.M 
10.61 
17.10 

2.65 
4.11 
3.69 
8.9S 

72.47 
61.15 
66.98 
74.22 

Chestnut  Hill  Pumping  Stations, 

m 

At  Chestnut  Hill  pumping  station  No.  1  the  beam  on  the  left 
hand  side  of  engine  No.  1  broke  while  the  engine  was  in  operation 
on  June  24,  and  repairs  were  made  by  using  a  spare  casting  which 
we  had  on  hand  and  by  straightening  the  connecting  rod  which  was 

e 

bent  when  the  accident  occuwed.  Later  in  the  year,  on  September 
8,  the  left  hand  main  crank  on  this  engine  cracked  and  a  new  forging 
is  now  being  made  at  the  Atlantic  Works.  On  October  24  the  right 
hand  high-pressure  piston  of  engine  No.  2  became  loose  but  repairs 
were  completed  within  a  few  days.  Extensive  repairs  have  been 
made  on  boiler  No.  4;  slight  cracks  at  the  edges  of  the  steel  sheets 
where  exposed  in  the  furnace  have  been  electrowelded  and  the 
brickwork  of  the  furnace  has  been  repaired.  Considerable  work 
has  also  been  done  in  repairing  the  electric  light  circuits  at  this 
station. 

At  Chestnut  Hill  pumping  station  No.  2  considerable  work  has 
been  done  on  the  boilers  and  on  the  electric  light  circuits.  The 
electric  light  plant  at  this  station,  which  is  usually  operated  for 
lighting  both  stations,  broke  down  October  22.  Extensive  repairs 
were  found  to  be  necessary  to  put  it  in  satisfactory  condition.  This 
work  was  completed  November  22.    Both  stations  were  lighted  from 
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the  electric  light  plant  at  station  No.  1  while  this  work  was  in 
progress.  On  account  of  the  reduced  force  the  heater  which  was 
purchased  for  station  No.  2  in  1917  was  not  installed. 

Since  September  3  the  screenings  and  bituminous  coal  burned  at 
station  No.  2  have  been  mixed  in  the  desired  proportions  as  deposited 
in  the  bins  and  better  results  have  been  obtained  than  formerly 
when  the  mixing  was  done  as  the  coal  was  fired. 

At  these  stations  15,695,300,000  gallons  of  water  were  pumped  to 
supply  the  southern -high-service  district  and  the  southern  extra 
high-<service  pumping  station.  For  this  service  the  maximum  daily 
pumpage  was  62,532,000  gallons  on  February* 5,  and  the  average 
daily  pumpage  was  43,000,800  gallons. 

From  January  1  to  February  6  and  from  April  6  to  the  end  of  the 
year  the  entire  low-service  pumpage  was  for  the  southern  low-service 
district:  During  these  periods  the  entire  northern  low-service  sup- 
ply,  a  small  portion  of  the  southern  low-service  supply  and  the  sup- 
ply for  the  northern  high  and  northern  extra  high-service  pumping 
stations  were  furnished  by  gravity  from  the  Weston  Aqueduct  supply 
mains.  From  February  6  to  April  6  the  northern  low-service  district 
and  the  northern  high  and  northern  extra  high-service  pumping  sta- 
tions were  supplied  by  the  low-service  pumps  and  the  southern  low- 
service  supply  was  furnished  by  gravity  from  the  Weston  Aqueduct 
supply  mains. 

On  accoimt  of  the  fuel  and  labor  situation  it  was  necessary  to 
operate  the  boilers  in  bitttery  most  of  the  time.  The  cost  of  operat- 
ing the  individual  engines  was  not  determined. 

The  pumping  statistics  for  1918  are  as  follows:  — 
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Station  No.  L 


Engines 

Not, 
1  and  2. 


Engine 
No.  3. 


Engine 
No.  4. 


ToUls. 


Daily  pumping  capacity  (gallone), 
Total  quantity  pumped  (million  gallons). 
Daily  average  quantity  pumped  (gallons), 
Bituminous  coal  used  (pounds),   . 
Anthracite  screenings  used  (pounds), 

Average  lift  (feet) 

Ck>st  of  pumping:  — 
Labor,     .        . '      . 
Fuel,       .... 
Repairs, 

Oil,  waste  and  packing, 
Small  supplies. 
Totals,      . 
Cost  per  million  gallons  pumped. 
Cost  per  million  foot  gallons, 


16,000.000 

1,538.29 

4,214.500 


132.94 


20.000.000 


30.000.000 

284.80 

780,300 


124.06 


68AK).0I» 

1,823  09 

4.W4.800 

2,798,007 

1.501.7S0 

13155 

812,008  ei< 

14.305  90 

4,402  86 

26512 

525  45 


831.507  M 

817.2827 

.1314 


^  Operation  and  care  (rf  station  with  machinery  held  in  reserve  a  large  portion  of  the  time. 


Station  No.  2. 


Engines  Nos. 
5,  6  and  7. 


Engine 
No.  12. 


Totals. 


Daily  pumping  capacity  (gallons). 
Total  quantity  pumped  (million  gallons), 
Daily  average  quantity  pumped  (gallons). 
Bituminous  coal  used  (pounds). 
Anthracite  screenings  used  (pounds), 

Average  lift  (feet), 

Cost  of  pumping:  -— 

Labor, 

Fuel 

Repairs, 

Oil,  waste  and  packing,     .... 

Small  supplies, 

Total, 

Cost  per  million  gallons  pumped,     . 
Cost  per  million  foot  gallons,    . 


105,000.000 

13.351.75 

36.580,100 


40.000.000 

13,872.21 

88,006,100 


86.26 


122.44 


145/100,000 
27,213.96 

74,586,100 
9.756,064 
7.737,469 

80.17 

135,727  67 
54,936  41 

6»978  30 
004  75 
965  79 


899,513  92 

83.6553 

.0456 
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On  account  of  the  limited  capacity  of  the  southern  high-service 
reservoirs  and  of  the  use  of  the  Weston  Aqueduct  supply  mains  for 
furnishing  considerable  water  to  the  low-service  districts  without 
pumping,  considerable  high-service  pumping  capacity  at  station 
No.  1  and  low-service  pumping  capacity  at  station  No.  2  is  held  in 
reserve  for  emergency  service;  the  stations  are  not  usually  operated 
at  full  capacity  and  the  efficiency  of  the  machinery  is  reduced  some- 
what under  these  conditions. 

The  electric  light  service  for  both  stations  was  furnished  from 
station  No.  1  from  October  22  to  November  22  and  from  station 
No.  2  during  the  remainder  of  the  year. 

Spot  Pond  Pumping  Station, 

The  installation  of  a  steam  jet  ash  conveyor  and  of  an  18-inch 
Pelton  water  wheel  and  2§-kilowatt  generator  for  electric  lighting 
service  when  the  steam  plant  is  not  in  operation,  which  was  begun  in 
1917,  has  been  completed,  and  this  equipment  has  given  satisfactory 
service.  In  connection  with  the  installation  of  the  steam  jet  ash 
conveyor  a  second-hand  steel  tank  with  hopper  bottom,  6  feet  in 
diameter  and  10  feet  long  oyer  all,  was  erected  on  a  steel  framework, 
lined  with  cement  mortar  and  used  for  the  storage  of  ashes.  The 
tank  was  arranged  so  that  trucks  and  teams  could  be  backed  under 
the  hopper  and  loaded  quickly  and  the  ashes  were  removed  in  this 
manner  from  time  to  time  as  required. 

A  Venturi  meter  installed  on  the  boiler  feed  line  early  in  the  year 
in  connection  with  the  reserve  Blake  &  Knowles  simplex  6j-inch  x 
4J-inch  X  8-inch  boiler  feed  pump,  which  was  installed  late  in  1917, 
remedies  an  unsatisfactory  condition  which  formerly  existed. 

All  of  the  water  supplied  to  the  northern  high-service  district 
during  1918  was  pumped  at  this  station,  also  an  emergency  supply 
of  2,511,000  gallons  between  January  24  and  29  and  of  433,000 
gallons  on  November  23  and  24,  which  was  furnished  to  the  town  of 
Marblehead  by  the  town  of  Swampscott  while  breaks  in  the  force 
main  of  the  Marblehead  Water  Works  were  being  repaired. 

The  northern  high-service  pumping  statistics  for  1918  are  as 
follows:  — 

Total  quantity  pumped  (gallons), 3,474,700,000 

Daily  average  quantity  pumped  (gallons), 9,520,000 

Bituminous  coal  used  (pounds), 1,951,518 
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Anthracite  screenings  used  (pounds), 1,995,279 

Average  lift  (feet), 131.82 

Engine  No.  8  operated  (hours), 331 

Engine  No.  9  operated  (hoiu^), 3,973 

Quantity  pumped  by  Engine  No.  8  (gallons), 142,540,000 

Quantity  pumped  by  Engine  No.  9  (gallons), 3,332,160,000 

Cost  of  pumping :  — 

Labor, $11,977  86 

Fuel, 13,890  64 

Repairs, 4,770  48 

Oil,  waste  and  packing, 530  80 

Small  supplies, 440  26 

Total  for  station, $31,610  04 

Cost  per  million  gallons  pumped,  .  • $9.0972 

Cost  per  million  foot  gallons, .0690 

The  pump?  at  this  station  are  operated  about  12  hours  per  day, 
the  boilers  being  maintained  with  banked  fires  at  other  times,  and 
the  machinery  cannot  be  operated  at  maximum  efficiency  under 
these  conditions. 

Arlington  Pumping  Station. 

All  of  the  water  supplied  to  the  northern  high-service  district 
during  the  year  was  pumped  at  the  Arlington  station  from  the 
northern  low-service  mains.  The  new  steam  turbine-driven  centrif* 
ugal  pumping  unit,  which  was  installed  mainly  for  a  reserve  and  for 
use  at  times  of  unusually  large  consumption,  was  put  into  service  on 
April  8,  and  the  new  boiler  was  put  into  service  on  November  19. 
With  these  improvements  the  possibility  of  an  interruption  in  the 
service  at  this  station  is  extremely  remote.  The  electric  light  plant 
was  overhauled  and  repaired. 

The  northern  extra  high-service  pumping  statistics  for  1918  are  as. 
follows:  — 

Total  quantity  pumped  (gallons), 376,620,000 

Daily  average  quantity  pumped  (gallons), 1,031,800 

Bituminous  coal  used  (pounds), 884,414 

Anthracite  screenings  used  (pounds), 814,055 

Average  lift  (feet), j      .       .  282.3? 

Engine  No.  10  operated  (hours), 7,701 

Engine  No.  11  operated  (hours), ? 

Engine  No,  15  operated  (hoiu-s), 146 
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Quantity  pumped  by  Engine  No.  10  (gallons),        ....  367,680,000 

Quantity  pumped  by  Engine  No.  11  (gallons),        ....  110,000 

Quantity  pumped  by  Engine  No.  15  (gallons),        ....  8,830,000 

Cost  of  pumping:  — 

Labor, $7,397  53 

Fuel, 4,929  06 

Repairs, 1,203  93 

Oil,  waste  and  packing, 198  19 

Small  supplies, 262  24 

Total  for  station, $13,990  95 

Cost  per  million  gallons  pumped, $37.1487 

Cost  per  million  foot  gallons, .  1316 


Hyde  Park  Pumping  Station. 

All  of  the  water  supplied  to  the  southern  extra  high-service  district 
during  1918  was  repumped  at  the  Hyde  Park  pumping  station  from 
the  southern  high-service  mains.  Only  the  usual  minor  repairs  have 
been  necessary  during  the  year. 

The  southern  extra  high-service  pumping  statistics  for  1918  are  as 
follows:  — 


Total  quantity  pumped  (gallons). 

Daily  average  quantity  pumped  (gallons), 

Bituminous  coal  used  (pounds). 

Anthracite  screenings  used  (pounds). 

Average  lift  (feet), 

Engine  No.  13  operated  (hours). 

Engine  No.  14  operated  (hours). 

Quantity  pumped  by  Engine  No.  13  (gallons). 

Quantity  pumped  by  Engine  No.  14  (gallons). 


296,000,000 

811,000 

321,616 

470,602 

137.23 

3,214 

1,801 

173,060,000 

122,940,000 


Cost  of  pumping:  — 
Labor,  .  .  .  . 
Fuel,  .  .  .  . 
Repairs,  .  .  .  . 
Oil,  waste  and  packing, 
Small  supplies. 


$7,069  20 

2,245  34 

287  56 

189  96 

268  65 


Total  for  station, $10,060  71 


Cost  per  million  gallons  pumped. 
Cost  per  miUion  foot  gallons. 


$33.9889 
.2477 
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The  pumps  at  this  station  are  operated  about  11  hours  per  day, 
the  boilers  being  maintained  with  banked  fires  at  other  times  and 
the  machinery  cannot  be  operated  at  maximum  efficiency  under 
these  conditions. 

Additional  information  regarding  the  operation  of  the  pumping 
engines  at  the  various  stations  is  given  in  tables  in  Appendix  No.  2. 


Distribution  Reservoirs. 

The  locations^  elevations  and  capacities  of  the  distribution  reser- 
voirs of  the  Metropolitan  Water  Works  are  shown  by  the  following 
table:  — 


DufrBiBxmoN  Rbsebvoibs  and  Locations. 

Elevation  of 
High  Water.' 

Capacity  in 
Gallons. 

Low  Service:— 

Spot  Pond,  Stoneham  and  Medford, 

,        Chestnut  Hill  Heeervoir,  Brighton  District  of  Boston,      . 

Weston  Reservoir,  Weston, 

Mystic  Reservoir.  Medford 

Northern  High  Service:  — 

Fells  Reservoir,  Stoneham, 

Bear  Hill  Reservoir.  Stoneham 

Northern  Extra  High  Service:  — 

Arlington  Standpipe.  Arlington. 

Southern  High  Service:  — 

Fisher  HiU  Reservoir.  Bmokline, 

Waban  HiU  Reservoir.  Newton 

Forbes  HiU  Reservoir.  Quincy 

Forbes  HUl  Standpipe,  Quincy 

Southern  Extra  High  Service:  — 

• 

Bellevue  Reservoir  Steel  Tank,  West  Roxbury  District  of  Boston.    . 

16S.00 
134.00 

aoo.oo 

15700 

271.00 
900.00 

443.00 

251.00 

264.50 

102.00 

•      251.00 

375.00 

1.791.700.000 

800,000.000 

200.000.000 

28,200,000 

41,400.000 
2,450,000 

590.000 

15,500.000 

13,500.000 

5.100^ 

330,000 

2,500.000 

Total 

- 

2,390.230,000 

*  Elevation  in  feet  above  Boston  City  Bsse. 

By  arrangement  with  the  city  of  Chelsea  a  portion  of  the  main- 
tenance of  its  reservoir  on  Powder  Horn  Hill  is  assumed  by  the 
department,  and  the  reservoir  is  used  by  the  department  when 
necessary  in  connection  with  the  supplying  of  water  to  the  northern 
high-service  district.  This  reservoir  has  a  capacity  of  1,000,000 
gallons  with  high-water  line  at  elevation  196.6.    The  reservoir  was 
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in  service  until  February  1,  when  it  was  drawn  down  on  account  of 
leakage  through  the  embankment,  and  a  crack  wa^  found  between 
the  original  brick  lining  and  the  new  concrete  lining  which  was 
placed  on  the  upper  portion  of  the  inner  slope  in  1904.  The  water 
in  the  reservoir  was  kept  below  this  crack  until  November,  when  the 
reservoir  was  drained.  During  November  and  December  the  loose 
material  was  dug  out  of  the  crack,  which  then  varied  from  2  to  7 
inches  in  width,  and  repairs  were  made  with  a  mixture  of  Barber 
Positive  Seal  Asphalt  and  pea  stone  applied  hot.  After  the  ma- 
terial had  cooled  it  was  thoroughly  rammed  and  sealed  with  a 
brush  coat  of  asphalt.  The  total  cost  of  the  work,  which  was  not 
entirely  completed  at  the  close  of  the  year,  will  be  about  $400. 

Water  is  delivered  into  the  Chestnut  Hill  Reservoir  from  the 
storage  reservoirs  by  gravity  and  is  pumped  from  that  reservoir  for 
the  low-service  and  southern  high-service  districts. 

Water  is  delivered  from  the  Sudbury  Reservoir  through  the 
Weston  Aqueduct  by  gravity  and  is  then  supplied  to  the  low-service 
works  through  the  Weston  Aqueduct  supply  mains  by  gravity. 

Water  for  the  northern  high-service  district  is  pumped  from  Spot 
Pond  to  the  Fells  and  Bear  Hill  reservoirs.  For  the  northern  extra 
high-service  district  water  is  pumped  from  the  low-service  pipe  lines 
to  the  steel  tank  at  Arlington  Heights  and  for  the.  southern  extra 
high-service  water  is  pumped  from  the  southern  high-service  pipe 
lines  to  the  Bellevue  Reservoir. 

Weston  Reservoir, 

At  the  Weston  Reservoir  the  inlet  chamber,  open  channel,  reser- 
voir and  screen  chamber  and  the  terminal  chamber  on  the  lower 
Weston  Aqueduct  were  cared  for.  The  screens,  beaches,  lawns, 
walks,  driveways,  drains  and  fences  were  given  the  necessary  atten- 
tion, but  on  account  of  scarcity  of  labor  no  special  work  was  at- 
tempted. The  ironwork  in  the  screen  and  channel  chambers,  the 
stop-planks  in  the  screen  chamber  and  the  iron  fences  at  the  Ash 
Street  bridge  and  the  terminal  chamber  were  painted. 

Chestnvi  Hill,  Fisher  Hill  and  Waban  Hill  Reservoirs. 

The  work  of  caring  for  the  gate-houses  and  screens  and  the 
shrubs,  walks,  drives  and  grounds  at  the  Chestnut  Hill,  Fisher  Hill 
and  Waban  Hill  reservoirs  was  attended  to  with  a  smaller  force  than 
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usual  because  of  the  scarcity  of  labor.  The  Bradlee  basin  of  the 
Chestnut  Hill  Reservoir  and  the  Fisher  Hill  and  Waban  Hill  reser- 
voirs were  in  service  throughout  the  year.  The  Lawrence  basin  of 
the  Chestnut  Hill  Reservoir  was  out  of  service  from  May  13  to 
June  19. 

The  ironwork,  woodwork  and  screens  at  all  the  gate-houses  have 
been  painted  and  repaired  where  necessary.  Some  of  the  iron  pipe 
rails  and  the  concrete  posts  of  the  fence  built  in  1916  along  Beacon 
Street  on  the  southerly  shore  of  the  Bradlee  basin  have  been  repaired 
at  three  points  where  injured  by  automobiles. 

The  work  of  installing  wires  for  electric  lights,  private  telephone 
and  watchmen's  clock  circuits  in  underground  conduits  between  the 
buildings  at  Chestnut  Hill  Reservoir  has  been  completed.  All  wires 
at  this  place  are  now  underground.  In  connection  with  this  work  a 
l^-inch  iron  pipe  was  laid  from  pumping  station  No.  1  under  Beacon 
Street  to  effluent  gate-house  No.  2  so  that  steam  will  be  available 
for  removing  anchor  ice  in  cold  weather  if  necessary. 

The  driveway  has  been  resurfaced  where  disturbed  by  the  con- 
struction of  the  new  garage  and  shrubs  have  been  set  out  at  the 
garage  and  other  points  where  required  to  replace  dead  or  injured 
stock.  Over  500  shrubs  of  various  kinds  and  15  Douglass  spruce 
trees  4  to  5  feet  high  were  used  for  this  work. 

Spot  Pond,  Fells  and  Bear  Hill  Reservoirs. 

The  gate-houses,  walks,  shrubs  and  grounds  have  received  the 
usual  attention.  The  gates  have  been  operated  and  the  screens 
cleaned  as  required.  The  row  boat  and  motor  boat  at  Spot  Pond 
have  been  painted  and  varnished.  The  engine  in  the  motor  boat 
was  overhauled  and  the  boat-house  and  tool-house  painted.  Electric 
light  fixtures  have  been  installed  in  the  department  house  at  Spot 
Pond  and  the  interior  finish  has  been  painted.  About  400  linear 
feet  of  2-inch  fibre  duct  has  been  laid  underground  between  the 
house,  bam  and  pumping  station  and  a  No.  8  twin-wire  lead  sheathed 
electric  light  cable  has  been  installed. 

Bellevue  and  Forbes  Hill  Reservoirs, 

Bellevue  Reservoir  has  been  in  use  throughout  the  year.  The 
stairway  and  overflow  pipe  were  cleaned  and  painted  with  black 
varnish.    At  Forbes  Hill  the  steel  tank  has  been  in  regular  use  all 
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the  year  and  the  reservoir  has  been  held  fuii  of  water  for  emergency 
use.  The  iron  stairs  leading  to  the  top  of  the  tower  were  scraped 
and  painted  and  the  interior  of  the  gate  chamber  has  been  cleaned 
and  painted.  The  work  of  setting  fence  posts  on  the  south  side  of 
the  lot  has  been  continued  but  no  wire  has  been  strung  on  account 
of  scarcity  of  labor.  A  slight  leak  developed  in  the  concrete  wall  of 
the  gate-house  early  in  the  year  but  has  not  changed  materially 
during  the  year. 

Arlington  and  Mystic  Reservoirs. 

The  Arlington  standpipe  has  been  in  use  throughout  the  year.  As 
it  is  planned  to  replace  this  standpipe  with  a  larger  one  before  many 
years  the  painting  of  the  steelwork  has  been  deferred.  The  grounds 
about  the  standpipe  have  been  cared  for  as  usual  by  the  town  of 
Arlington,  by  agreement. 

The  Mystic  Reservoir  has  not  been  in  service  during  the  year  but 
was  kept  full  of  water  for  emergency  use.  Some  minor  repairs  were 
made  to  the  gate-house  and  the  concrete  walk  on  top  of  the  embank- 
ment. On  March  18  Tufts  College  was  granted  permission  to  use 
the  reservoir  embankments  in  connection  with  the  instruction  of 
students  for  military  service. 

Mystic  Lake,  Conduit  and  Pumping  Station. 

As  these  structures  are  not  now  used  for  water  supply  purposes 
they  have  been  given  only  the  necessary  attention  to  keep  them  in 
repair.  The  elevation  of  the  water  in  Mystic  Lake  has  been  regu- 
lated as  required  and  minor  repairs  were  made  at  the  bridge  and  in 
the  gate-house  near  the  dam. 

Repairs  begun  last  year  at  the  department  house  and  stable  near 
the  pumping  station  were  practically  completed  at  the  close  of  the 
year. 

On  March  23  Tufts  College  was  granted  permission  to  use  the  old 
pumping  station  for  training  men  for  aviation  service. 

Grounds  at  Arlington  and  Hyde  Park  Pumping  Stations. 

The  lawns,  shrubs,  driveways  and  grounds  at  the  Arlington  and 
Hyde  Park  pumping  stations  have  been  kept  in  good  condition. 
The  fence  at  the  Hyde  Park  station  has  been  repaired  and  painted. 

The  side  track  at  the  Arlington  station  has  been  repaired  by  the 
Boston  &  Maine  Railroad  at  a  cost  of  $77.11. 
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Protection  of  Water  Supply  in  Distribution  Reaenoin. 

Special  watchmen  were  employed  at  the  Chestnut  Hill,  Fells, 
Mystic  and  Bear  Hill  reservoirs  and  at  Spot  Pond,  as  required  during 
the  year,  to  prevent  violation  of  the  sanitary  rules  and  regulations, 
at  a  cost  of  $1,483.04. 

Distribution  Pipe  Lines. 

The  length  of  distribution  pipe  lines  owned  and  operated  by  the 
department  at  the  close  of  the  year  is  124.27  miles,  an  increase  of 
1.93  miles  during  the  yean  In  connection  with  the  maintenance  of 
the  pipe  lines  they  have  been  regularly  patrolled  and  the  work  of 
municipalities  and  public  service  corporations  in  the  vicinity  of  the 
pipe  lines  has  been  inspected.  The  location  of  each  valve  chamber 
has  been  plainly  stenciled  on  objects  along  the  line  so  that  valves 
can  be  readily  found  when  desired.  The  valves  have  been  kept  in 
good  working  condition,  the  valve  chambers  were  cleaned  and  the 
frames  and  covers  were  regulated  to  conform  to  the  grades  of  the 
streets  where  necessary.  The  covers  over  important  valves  were 
covered  with  salt  during  cold  weather  to  keep  them  free  from  ice. 

Lcm^ervice  Mains  in  East  Boston. 

In  September,  on  account  of  increased  activity  due  to  the  war,  the 
Boston  &  Lockport  Block  Company  acquired  the  property  of  the 
city  of  Boston  located  east  of  its  premises,  between  Condor  Street 
and  Chelsea  Creek,  East  Boston,  for  the  purpose  of  enlarging  its 
plant.  In  connection  with  this  development  the  Company  desired 
to  fill  in  the  portion  of  the  land  in  which  the  department  maintains 
two  24-inch  water  mains,  under  an  easement  acquired  from  the  city 
in  1900,  and  was  granted  permission  to  do  so  on  condition  that  the 
pipes  should  be  raised,  that  the  department  employees  should  do  any 
portion  of  the  work  deemed  necessary  to  obtain  satisfactory  results 
and  that  the  entire  cost  of  the  work  should  be  paid  by  the  Company. 

On  account  of  the  soft  mud  and  silt  at  this  place  the  pipe  lines 
were  originally  laid  on  a  pile  foundation.  The  work  of  raising  the 
pipes  was  begun  September  28.  Two  10-inch  spruce  piles  were 
driven  at  each  pipe  length,  one  on  each  side  of  the  pipe  and  about 
5  feet  on  centres  and  2  feet  back  of  the  bell  of  the  pipe.  About 
half  of  the  piles  were  driven  from  a  lighter  and  the  others  were 
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driven  from  a  land  machine.  The  piles  varied  from  20  to  40  feet  in 
length  and  were  driven  from  10  to  30  feet  below  the  surface  of  the 
mud.  The  tops  of  the  piles  were  left  at  least  10  feet  above  the  top 
of  the  pipes  and  temporary  caps  were  bolted  near  the  top  of  the 
piles  to  support  the  lifting  screws  and  slings  with  which  the  pipe 
lines  were  raised  for  a  maximum  distance  of  about  6  feet.  The  pipe 
lines  were  raised  in  iBve  sections,  the  longest  being  330  feet  in  length. 
After  the  pipes  were  raised  two  permanent  6-inch  x  12-inch  hard 
pine  girder  caps  were  bolted  in  place  at  each  pile  bent  to  support 
the  pipes.  The  screws  and  slings  were  then  removed  and  the  top 
portion  of  the  piles  were  cut  off. 

The  easterly  line  was  raised  for  a  length  of  451  feet  and  the 
westerly  line  for  a  length  of  456  feet  southerly  from  the  bulkhead 
line  at  Chelsea  Creek,  one  line  being  kept  in  service  while  the  other 
was  being  raised,  with  the  exception  of  a  few  hours  while  the  work 
of  capping  and  connecting  the  lines  was  in  progress^  At  the  bulk- 
head line  the  connection  of  the  pipes  which  were  not  raised  with  the 
pipes  which  were  raised  was  made  by  using  two  iV  curves  in  each 
line.  The  work  of  cutting  and  making  up  the  lines  and  of  recalking 
the  joints  was  done  by  the  department  force;  the  rest  of  the  work 
was  done  by  the  Company. 

The  work  was  greatly  delayed  by  lack  of  men  and  other  causes 
and  at  the  end  of  the  year  although  both  lines  had  been  raised  the 
easterly  line  had  not  been  connected  at  the  southerly  end  so  that  it 
could  be  put  into  service  and  only  slight  progress  had  been  made  in 
filling  around  the  pipes. 

In  connection  with  this  work  a  slight  relocation  of  our  right  of 
way  from  Condor  Street  to  the  pipe  lines  is  to  be  made  by  agreement 
with  the  Company. 

Pipe  Bridges. 

Minor  repairs  were  made  to  pipe  bridges  over  the  Boston  &  Maine 
Railroad  at  College  Avenue  in  Medford  and  Walnut  Street  in  Somer- 
ville,  also  to  the  bridges  over  the  Pines  River  at  the  Saugus-Revere 
boundary  line  and  over  the  Saugus  River  at  the  Saugus-Lynn 
boundary  line. 

All  of  the  pipe  boxes  are  in  fair  condition  with  the  exception  of  the 
one  at  Chelsea  north  bridge  over  the  Mystic  River,  at  Chelsea,  and 
the  Walnut  Street  bridge  over  the  Boston  &  Maine  Railroad  in 
Somerville,  which  should  be  repaired  during  the  coming  season. 
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Pipe  Yards. 

Minor  repairs  were  made  at  the  oflSce,  carpenter  shop  and  long 
shed  at  the  Chestnut  Hill  pipe  yard.  During  the  extreme  cold 
weather  the  pipes 'of  the  heating  system  on  the  second  floor  of  the 
building  at  the  Glenwood  pipe  yard  froze  and  burst.  They  were 
removed  and  pipes  leading  to  the  second  floor  were  capped.  A 
radiator  was  installed  in  one  room  on  the  second  floor  for  use  until 
permanent  repairs  are  made. 

Meters,  Regidating  Valves  and  Recording  Pressure  Gages. 

There  are  now  69  Venturi  meters  varying  in  size  from  6  inches  to 
60  inches  in  diameter;  7  Hersey  detector  meters;  3  Hersey  disc 
meters  and  1  Hersey  torrent  meter  connected  with  the  distribution 
mains^  which,  with  the  exception  of  9  of  the  Venturi  meters,  were 
used  for  measuring  the  water  supplied  to  the  various  municipalities 
in  the  Metropolitan  Water  District. 

In  connection  with  the  operation  of  these  meters  two  men  were 
employed  continuously  during  the  year  and  some  additional  labor 
was  furnished  for  this  work  from  time  to  time  as  required.  The 
Venturi  meter  registers  were  read  and  the  clocks  wound  twice  each 
week,  and  they  were  given  such  additional  attention  as  was  necessary 
to  keep  them  in  repair  and  operating  satisfactorily. 

There  are  now  8  pressure  regulating  valves  installed  on  the  dis- 
tribution mains  for  reducing  the  pressure  of  water  supplied  to 
portions  of  Chelsea,  East  Boston  and  Hyde  Park,  and  to  Nahant, 
Revere,  Swampscott  and  Winthrop.  These  valves  have  received  the 
usual  attention  and  have  controlled  the  pressures  in  a  satisfactory 
manner. 

Recording  pressure  gages  have  been  maintained  at  20  stations  on 
the  Metropolitan  Water  Works,  and  the  table  in  Appendix  No.  2, 
showing  the  elevation  of  the  hydraulic  grade  line  in  feet  above 
Boston  city  base  at  17  of  these  stations  for  each  month  durbg  the 
year,  has  been  prepared  from  the  charts. 

The  service  pipes  leading  to  the  recording  gages  at  Maiden  City 
Hall  and  Mystic  Reservoir- froze  during  the  cold  weather  in  Janu- 
ary and  considerable  time  was  spent  in  thawing  them.  On  ac- 
count of  a  leak  on  the  service  pipe  to  the  recording  gage  at  Lex- 
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ington  Town  Hall  it  was  abandoned  and  a  new  f-inch  lead  pipe  was 
laid  in  a  4-inch  x  4-inch  box  filled  with  slaked  lime  from  the  Town 
Hall  to  the  sidewalk,  where  a  connection  was  made  with  an 
abandoned  lead  service  pipe  of  the  Lexington  Water  Works.  On 
account  of  the  cold  weather  and  discontinuance  of  heat  at  the 
Somerville  Public  Library  the  recording  gage  at  this  place  was  shut 
off  on  February  7  and  was  not  turned  on  again  until  May  3. 

Breaks  and  Leaks. 

There  were  two  breaks  in  the  distribution  mains  during  the  year. 
The  first  occurred  June  7  in  the  12-inch  northern  high-service  main 
at  Atlantic  Avenue  near  Belle  Isle  inlet,  in  Revere,  and  was  caused 
by  electrolysis.  A  hole  about  2  inches  in  diameter  was  found  on  the 
bottom  of  one  of  the  pipes.  This  pipe  was  removed  and  a  new  pipe 
laid.  The  pipe  line  was  out  of  service  from  1.30  p.m.  June  7  to 
12.15  A.M.  Jime  8.  On  account  ef  the  location  of  the  break  very 
little  damage  was  done  by  the  water.  The  repairs  cost  $151.98. 
The  second  break  occurred  Sunday,  September  15,  in  the  30-inch 
northern  high-service  main  at  Cross  Street  near  Main  Street,  in 
Maiden.  The  break  occurred  about  5.45  a.m.  and  the  water  was 
shut  off  shortly  after  7 .  a.m.  Repairs  were  started  at  once,  the 
broken  pipe  was  removed  .and  a  new  pipe  laid  and  the  line  put  into 
service  again  at  7  p.m.  The  water  from  this  break  did  considerable 
damage  to  streets  in  the  vicinity.  Several  catch  basins  were  filled 
with  gravel  and  the  water  entered  nine  cellars  through  basement 
windows  and  doorways  and  rose  to  a  depth  of  from  a  few  inches  to 
2^  feet.  There  was  also  some  damage  to  lawns  and  gardens  in  the 
vicinity.  During  the  time  that  the  line  was  out  of  service  the 
consumption  in  the  high-service  districts  of  Everett,  Chelsea  and 
East  Boston,  and  the  entire  consumption  in  Revere,  Winthrop, 
Swampscott  and  Nahant  was  supplied  from  local  standpipes  and 
reservoirs  and  a  small  quantity  of  water  which  was  by*passed  around 
the  break  through  the  local  pipes  in  Maiden.  The  repairs  cost 
$566.57. 

Emergency  Pipe  Line  Service, 

The  two  |-ton  auto  trucks,  equipped  with  special  bodies  and  gate 
operating  attachments,  put  into  service  in  1917  for  operating  valves 
quickly  in  case  of  emergency,  have  been  in  service  during  the  entire 
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year.    One  of  the  trucks  is  stationed  at  the  Chestnut  Hill  pipe  j 
in  Brighton  for  use  on  the  southern  portion  of  the  distribution, 
system  and  the  other  is  stationed  at  the  Glenwood  pipe  yai 
JVIedford  for  use  on  the  northern  portion  of  the  pipe  system, 
are  kept  on  duty  ready  to  operate  the  trucks  in  case  of  emerj 
at  any  time  during  the  day  or  night. 

Consumption  of  Water. 

The  total  quantity  of  water  furnished  to  the  18  munici 
supplied  from  the  Metropolitan  Water  Works  during  the  y 
measured  by  the  water  works  meters  was  47,363,860,000  gi 
which  is  equivalent  to  an  average  consumption  of  129,764, 
Ions  per  day.    On  the  basis  of  an  estimated  population  of  1,2 
this  is  equivalent  to  a  consumption  of  105  gallons  per  capita  pel 

By  reference  to  the  accompanying  diagram  it  may  be  seen 
since  1915  the  consumption  of  water  has  increased  materially 
withstanding  the  installation  of  additional  meters.    The  increi 
consumption  during  1918  is  19,731,700  gallons  per  day  or  17.9 
cent,  of  the  consumption  during  the  previous  year,  and  the  inc 
in  per  capita  consumption  is  15  gallons  per  day  or  16.67  per 
This  increase  has  been  due  to  the  unusual  industrial  activity  inj 
nection  with  the  war  and  to  the  unprecedented  cold  winter,  and 
therefore  reasonable  to  expect  a  material  decrease  in  consume 
with  a  return  to  normal  conditions.  * 

It  is  of  interest  to  note  that  although  72.47  per  cent,  of  the  s€| 
pipes  in  the  Metropolitan  Water  District  are  now  equipped  • 
meters,  more  than  half  of  the  increase  in  consumption  during 
past  year  is  due  to  intentional  waste  of  water  during  Jan| 
February  and  March  to  prevent  freezing  of  service  pipes.  P 
entire  week  in  February  the  consumption  averaged  171,0 
gallons  per  day  as  compared  with  an  average  consumption  of 
085,000  gallons  per  day  for  a  week  in  December  when  the  mi 
use  of  water  occurred. 

The  extent  to  which  the  frost  penetrated  into  the  ground  i 
dicated  by  the  fact  that  more  than  11,000  service  pipes  and 
main  pipes  were  frozen;  over  1,500  leaks  were  discovered  and 
15,000  meters  were  removed  in  the  Metropotitan  Water  Di 
during  the  winter  by  the  local  water  departments. 
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The  average  daily  consumption  of  water  in  each  of  the  municipali- 
ties supplied  from  the  Metropolitan  Water  Works  during  1917  and 
1918,  as  measured  by  the  Metropolitan  Water  Works  meters,  is  as 
follows:  — 


Estimated 

Popular 

tion.  If  It. 

AVEBAQB  ^AXLT  CONBTTHPTION. 

1917. 

Itlt. 

Gallons. 

Gallons 

per 
Capita. 

Gallons. 

Gallons 

per 
Capita. 

Increase 

in 
Gallons. 

Arlincton 

10.910 

997.100 

61 

1.290.300 

76 

293,200 

Bdmont,  . 

9,330 

474.800 

53 

5n.700 

62 

102.900 

Boston,     . 

790,330 

82.073,200 

106 

94.684.000 

120 

12.560.800 

Chelsea,    . 

47.570 

3,188.500 

69 

3.501.200 

74 

812.700 

Everett,    . 

40.700 

3.033.000 

76 

3.365.800 

83 

332.800 

Lenncton, 

5,900 

426,700 

74 

494.600 

84 

67.900 

Ifalden,    . 

52,150 

2,419.300 

47 

3.254.700 

62 

885,400 

Medfotd,  .        . 

34,800 

1,641,300 

49 

2.161,200 

62 

519.900 

Melraee,    . 

17.870 

902.900 

51 

1.180.600 

66 

277,700 

Milton.     . 

9,260 

875.000 

41 

434.500 

47 

59,500 

Nahant,    . 

1,530 

155.300 

105 

228,200 

149 

72.900 

Quiney,    . 

44.200 

2.706.800 

63 

4,632.100 

105 

1,925,800 

Revefei 

20.350 

1.615.400 

58 

1.975.500 

67 

360.100 

Somerville.       . 

92.980 

6,676.100 

73 

7.433.200 

80 

757,100 

Stoneham, 

7.760 

531.300 

69 

617.700 

80 

86.400 

Bwampeeott,     . 

7.960 

503.800 

65 

606.100 

76 

102.300 

Watertown, 

18.520 

1.584.600 

89 

2.434.700 

131 

850,100 

^nthrop. 

14,600 

727.200 

52 

941.900 

65 

214,700 

District, 

1.241.460 

110.032.300 

90 

129.764.000 

105 

19.731.700 

This  table  shows  that  there  was  an  increase  in  consumption  in 
every  city  and  town  in  the  District.  On  account  of  the  magnitude 
of  the  war  industries  in  Quiney  and  Watertown  the  percentage  of 
increase  in  consumption  is  much  greater  in  these  places  than  in 
the  other  municipalities.  The  consumption  by  districts  in  1918  as 
compared  with  1917  is  as  follows:  — 
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Gallons 

ISCRMABK  PROM  181T. 

Gallons        Ptareeitt- 
per  Day.          awe. 

Southern  low-servioe  diitriot,  embr»oing  th«  low-aenrioe  district  of 
Boston,  with  the  ezoeption  of  Charlsstown  and  East  Boston,     . 

Northern  low-serrioe  distriot,  embrsoiiur  the  low-senrioe  distnota 
of  Somerville,  Chelsea,  Maiden,  Mecuond,  Everett,  Arlington, 
Charlsstown  and  East  Boston, 

Southern  high-servioe  distriot,  embraoinf  Quincy  and  Watertown, 
the  hiyh-servioe  districts  of  Boston,  and  portions  of  Belmont 
and  Milton, 

Northern:  hia^wnnrioe  district,  embrsdnc  Mdrose,  Revere,  Win- 
throp,  Swaoopsoott,  Nahant  and  Stoneham,  and  the  high-service 
districts  of  SomsrviUe.  Chelsea,  Maiden.  Medford,  Everett  and 
East  Boston 

Southern  extra  high-service  districtjembraoing  the  higher  portions 
of  Hyde  Park,  Milton  and  West  Kozbury,          .... 

Northern  extra  high  service  district,  embracing  Lsodngton  and  the 
higher  portions  of  Arlington  and  Belmont,         .... 

48,838,000 
2(|,4S8,300 
44,831,800 

10,001.500 

793,800 

1.070300 

4,088,300 
4,010,000 
9,457.400 

1.877.100 
105.200 
193,100 

9.66 

17.89 
26.88 

23.10 
15.88 

22.00 

Totals, 

129,784.000 

19.731,700 

17.98 

Installation  of  Meters  on  Service  Pipes. 

Chapter  524  of  the  Acts  of  the  year  1907,  as  amended  by  chapter 
177  of  the  Acts  of  the  year  1909,  requires  that  in  municipalities 
supplied  with  water  from  the  Metropolitan  Water  Works  meters 
shall  be  set  each  year  on  all  new  service  pipes  and  on  5  per  cent,  of 
all  service  pipes  that  were  without  meters  on  December  31,  1907, 
and  that  it  shall  be  the  duty  of  the  Metropolitan  Water  and  Sewer* 
age  Board  to  supervise  and  promote  the  enforcement  of  the  provisions 
of  this  act. 

By  the  provisions  of  chapter  269  of  the  Special  Acts  of  the  year 
1917  and  of  chapter  45  of  the  Special  Acts  of  the  year  1918  the  city 
of  Boston  is  relieved  from  the  requirement  that  meters  shall  be  set 
each  year  on  5  per  cent,  of  all  services  that  were  not  equipped  with 
meters  on  December  31,  1907,  from  April  10,  1917,  to  April  10, 1919. 

Information  regarding  the  installation  of  meters  on  service  pipes 
by  the  municipalities  supplied  with  water  from  the  Metropolitan 
Water  Works  to  December  31,  1918,  is  given  in  the  table  on  page 
109.  From  this  table  it  may  be  seen  that  the  total  number  of  meters 
set  on  both  old  and  new  service  pipes  since  1907  in  each  of  the 
municipalities  with  the  exception  of  the  city  of  Maiden  and  the  town 
of  Nahant  is  equal  to  or  exceeds  the  total  number  of  meters  required 
by  the  statute  to  be  set  to  December  31,  1918,  although  there  has 
been  some  departure  from  an  exact  compliance  with  the  law  in  cer- 
tain years. 


No.  57.] 


AND  SEWERAGE  BOARD. 


109 


•8I6I 


•8I6I  *18 


•8I6I  *X2  Joq 
>meo9Q  OBf^  oi  SBOiAiag 


SS8S5SSSSSSS$SSSSSS 


^  le  r>«  ^  iM  ^  o  Ok  o  us  t»  p  o»  <D  9  ^  ^  Q 

fr»  S  00  00  ;H  «»  ^  mS  5»  lA  p> -4  »M  ^  ^  Ob  8 
,.4 1>>  v^  «-i  QO  M  Ok  «»  CO  O  4 14  <0  ^  «  9  ^  0( 

C0^MiOCQ«-«fr»<D^et       0»  CO  Q  iM  •-«  CO  C« 


fl 

CQ 

H 


gS 


3  -Ji  • 


§li§§§i§§§S|§§§i§3 

»»»*         »*»         tea*         » 


;sga§§iliS3i§Siii§ 


^4«-4Co*^         »*e* 


ce^M         v4 


s 


I 


s 
s 


5  -Ji  ■ 


§l§§gg§§§§§§3§Si|s 


«^W4<0*H  f>«M 


i*^M  "N 


SS§SSt!SSS8*g!;!iSS3SS 


r^  ^^tO*^  *^M 


COmM  •-» 


'8I0I  'le 

joqmeodQ  09  booiajoq 
PIO  no  9M  aq  0|  poinnD 


i'iSgiS! 


I  <DQ00r?'A*H    I   Q 

r>«c9*^M^S9     O 


-    -^      _  J  ^  55     O 
r^  u5  to  *<»  r>  el      *>4 


ss 


a 


^ 


s 


oT 

CO 


I 


• 

g 

s 

M 

s 

GQ 

■ 

a 

§ 

0 

K 

0 

^^ 

B 

g 

« 

a 

5.1  . 

JS-S-a 


u5ot^<e^«0>o     e9^r>«oSco^     a 
r-eoe«  eoc«  ^^^im  »-< 


I    I  oko^o  I    I    I  eo  I  o  I  OM  I    I    I    I 


I    I  t*»^S9^  I  (9  I    I  teeoe^egi^.  i    1 1^ 


s-SS'i 


CO 


a- 


233 


•^111 


•o 


m      ^      m  A      M      M 


m^M 


§'igi§5iS'ssgi§s'i 


COM 


8 

eo 


eo 


8 


^ 

S 


PIO  no  908  aq  o)  pojinb 
•ai  ft»<)0||  JO  ioqam^ 


S 

H 

M 
O 

H 
I* 


3  1  teoMM^ekOk  I  <e90Q-«>9s  1  fi 
ev  C4  p«  •^  »H  C4  ^t  ^  ^H 


9 


|s|-li||||5|||iii||  ^ 


I 
§ 

I 
1 

J 

S 

I 
•a 


I 


s 


I 


i 


i 


I 


g 


I 


§ 


§ 
I 


?  5 


o 

•8 

I 

I       § 
•s  ^  S 

«  g  o» 


|S| 

S  P  o 


3 


s 

SI'S 

I  Si 

"  a  •• 


no 


METROPOLITAN  WATER 


fPub.  Doc. 


During  1918  1,068  service  pipes  and  1,441  meters  were  installed  in 
the  municipalities  supplied  from  the  Metropolitan  Water  Works,  and 
at  the  close  of  the  year  182,996  service  pipes  and  132,732  meters 
were  in  use;  72.47  per  cent,  of  all  the  service  pipes  had  been  provided 
with  meters;  in  nine  of  the  municipalities  all  of  the  service  pipes 
were  equipped  with  meters  and  in  two  other  municipalities  over  99  per 
cent,  of  the  service  pipes  were  equipped  with  meters. 


Water  supplied  Outside  of  Metropolitan  Water  District. 

During  the  year  557,769,000  gallons  of  water  were  supplied  from 
the  Metropolitan  Water  Works  for  use  outside  the  Metropolitan 
Water  District  as  follows:  — 


Places  supplied. 

Total 
Quantity 
(Gallons). 

Avera^ 

Quantity 

(Gallons 

per  Day). 

Number  of 

Days  on 
which  Water 

was 
supplied. 

eharved 
for  Water 
supplied. 

Westborough  State  Hospital,  .... 

59.767,000 

232,000.000 
IM.000,000 

49.24e.000 
16.377.000 

I63.7DO 

635.616 
638.630 

134.900 
44.900 

365 

365 
365 

365 
365 

$1.7913  01 

From  Sudbury  Aqueduct,   .... 

From  Filter«dlery  at  Farm  Pond,     . 
United  States  GoTsmment:  — 

Peddock's  Island, 

Portioii  of  town  of  Sausus 

6,568  00 
377  04 

2.680  81 
800  00 

Protection  of  Water  Works  Structures. 

Measures  which  were  in  effect  at  the  beginning  of  the  year  for 
the  protection  of  the  water  w^orks  structures  from  irresponsible  or 
malicious  persons  because  of  the  unsettled  conditions  were  terminated 
December  1. 

QUALIIY  OF  THE  WaTER. 

The  yearly  average  results  of  the  chemical  analyses,  made  by  the 
State  Department  of  Health  since  1892,  and  of  the  biological  and 
bacteriological  examinations,  made  in  the  Metropolitan  Water  Works 
laboratory,  of  water  from  service  taps  in  Boston  since  1898,  are 
given  in  tables  in  Appendix  No.  2. 
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Engineering. 

In  connection  with  the  maintenance  of  the  works  the  engineering 
force  has  made  plans^  estimates  and  reports  for  various  projects  and 
improvements;  has  made  record  plans  of  Water  works  lands  and 
structures  and  surveys  and  plans  for  land  purchases  and  takings; 
has  tested  meters;  made  photographs,  blue  prints  and  analyses  of 
coal  and  oil;  calculated  yields  of  watersheds;  made  current  meter 
gagings;  kept  hydraulic  and  meteorological  records;  summarized 
power  station  and  pumping  station  records;  cared  for  the  recording 
pressure  gages  and  supervised  various  operations  carried  on  by  the 
department. 

Appended  to  this  report  are  tables  giving  additional  information 
relating  to  the  operations  of  the  Metropolitan  Water  Works  for  the 
year  1918  and  the  usual  water  works  statistics. 

Respectfully  submitted, 


WILLIAM  E.  FOSS, 

ChieJ  Engineer, 


Boston,  January  2,  1910. 
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REPOET  OF  CHIEF  ENGINEEE  OF  SEWERAGE 

WORKS. 


To  the  Metropolitan  Water  and  Sewerage  Board, 

Gentlemen:  —  The  following  report  of  the  operations  of  the 
Metropolitan  Sewerage  Works  for  the  year  ending  December  31, 
1918,  is  respectfully  submitted:  — 

Organization. 

The  Chief  Ehigineer  has  charge  of  the  design  and  construction  of 
all  new  works,  and  of  the  maintenance  and  operation  of  all  the  works 
controlled  by  the  Metropolitan  Water  and  Sewerage  Board  for 
removing  sewage  from  the  twenty-six  municipalities  which  comprise 
the  Metropolitan  Sewerage  Districts. 

The  following  assistants  have  been  employed  during  the  year:  — 

Henry  T.  Stiff,        ....    Division  Engineer,  in  charge  of  office  and 

drafting  room  and  of  the  construction 
work. 

Clarence  A.  Moore,  .    Assistant  Engineer,   in   charge  of  maio- 

tenance  studies  and  records  and  of  con- 
struction work  on  the  North  Metropolitan 
System. 

Arthur  F.  F.  Haskell,  .    Assistant  Engineer,  in  charge  of  survey 

work  and  field  work  in  connection  with 
the  Wellesley  Extension  construction. 

Ralph  W.  Loud,      ....    Assistant  Engineer,  in  charge  of  survey 

work  and  field  work  in  connection  with 
the  Reading  Extension  construction. 

George  W.  Wood,    ....    Assistant  Engineer,  on  Reading  Extension. 

In  addition  to  the  above,  the  number  of  engineering  and  other 
assistants  employed  during  the  year  was  17,  which  includes  2  su- 
perintendents, 2  instrumentmen,  6  inspectors,  2  draftsmen,  3  rodmen 
and  engineering  assistants  and  2  stenographers. 
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METROPOLITAN  SEWERAGE  DISTRICTS. 

Areas  and  Populations. 

During  the  year  no  changes  have  been  made  in  the  extent  of  the 
Metropolitan  Sewerage  districts. 

The  populations  of  the  districts,  as  given  in  the  following  table, 
are  based  on  the  census  of  1915. 


Table  showing  Ultimate  ContribuHng  Areas  and  Present  Estimated  Populations 
vnthin  the  Metropolitan  Sewerage  Districts j  as  of  December  31, 1918, 


CxTT  OB  Town. 

Area  (Square 
Miles). 

Estimated 
Population. 

< 

Arlington, 

5.20 

17,220 

Belmoot, 

4.66 

9.520 

Boston  (portioDB  of), 

3.45 

110,990 

Cambridge,  . 

6.11 

113,010 

ChelMft, 

2.24 

48,200 

fi 

Everett, 

3.34 

41.160 

S 

Lexington,*  . 

, 

5.11 

4.350 

North  Metropol 
District. 

Maiden, 

5.07 

52,650 

Medford,       . 
Melrose, 

8.35 
3.73 

35,280 
18,020 

Beading. 

9.82 

7,780 

Revere, 

5.86 

29,990 

Bomerville,    . 

3.96 

93,870 

Stonehani,     . 

5.60 

7,800 

■ 

Wakefield,     . 
WineheBter,  . 
Winthrop,     . 
Wobum, 

7.65 

5.95 

1.61 

12.71 

18,770 
10,830 
14,880 
17.000 

«An  «n 

Boston  (portions  of) 

24.96 

283.900 

»uth  Metropolitan 
Diatriet. 

BrookHne,     . 

6.81 

37,330 

I)«dham,i     . 
MiKon,    •     . 
Newton, 
Quincy, 

9.40 
12.59 
16.88 
12.56 

12.100 

9.850 

45,650 

44.740 

WaHham,      . 

» 

13.63 

32.060 

^ 

Watertown,   . 
,  WeUesiey.      . 

4.04 
9.89 

18,830 
7,240 

««A  ma 

jAi  <MM 

Totals,    . 

■ 

211.08 

1,137,470 

1  Part  of  town. 
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METROPOLITAN  SEWERS. 

Sewi:b8  Purchased  and  Constructed  and  their  Connechons. 

During  ^he  year  there  has  been  built  .229  of  a  mile  of  Metropolitan 
sewer  within  the  sewerage  districts,  so  that  there  are  now  113.24D 
miles  of  Metropolitan  sewers.  Of  this  total,  9.642  miles  of  sewers, 
with  the  Quincy  pumping  station,  have  been  purchased  from  cities 
and  towns  of  the  districts.  The  remaining  103.598  miles  of  sewers 
and  other  works  have  been  constructed  by  the  Metropolitan  boards. 

The  locations,  lengths  and  sizes  of  these  sewers  are  given  in  the 
following  tables,  together  with  other  data  referring  to  the  public  and 
special  connections  with  the  systems:  — 


North  Mist^politan  Sewerage  System. 
Location,  Length  and  Sizes  of  Sewers ,  with  PvMic  and  Special  Connedums. 


CrtT  OR  Town. 


Boeton:  — 
Deer  Island, 

East  Boston, 
Cfaarlestown, 
Winthrop, 


Chelsea, 


Everett, 

Lexington, 
Maiden,  . 


Sise  of  Sewera. 


I 


4'  0"  to  9'  0",       . 
9'0"torO".       . 

6' 7"X7' 5"  to  r  0",    . 

9'0" 

8'  4"X9'  2"  to  15",      . 


8'2"X8'10"to4'8"Xfi'l". 


Ik 


4' 6"X4' 10"  to  r  0",  . 


1.653 

4 

5.467 

25 

3.292 

16 

2.864 

13 

5.230 

13 

2.925 

8 

• 

— 

1 

> 

5.844i 

84 

k 

SpSCIAL  CONNBCnOHB. 


Character  or  Location  of 
Connection. 


Shoe  factorv,  .        .        .       . 
Middlelffook     Wool-combine 

Co.,      .... 
Navy  Yard,    . 
Private  building,    . 
Club  house,    . 
Fire  Department  Station, 
Private  ouildinc    . 

Bakery 

Rendering  works,   . 
Metropolitan    Water    Works 

blow-off, 
Chelsea  Water  Works  bbw- 

off 

Naval  Hospital, 
Metropoliton    Water    Works 

blow-off, 
Cameron  Appliande  Co., 
Shults-Ooodwin  Co.,      . 
Andrews-Wssiatt  Co..    . 
National  Metallic  Bed  Co., 
Linoide  Co.,    . 
Factoiy,  .... 
New  England  Stnietural  Co., 


Metropolitan    Water 

blow-off. 
Private  buildings,  . 


Woriu 


Sc 


J 

•E 
1= 


183* 


1  Includes  1.84  miles  of  sewer  purchased  from  the  city  of  Maiden. 

*  Mostly  buildings  connected  with  sewers  formerly  betonging  to  dty  of  Maiden  but  later  porehsssd  by 
the  Metropolitan  Sewerage  Commission  in  accordance  with  chapter  215  of  the  Acts  of  1806  and  by  tbe 
Metropolitan  Water  and  Sewerage  Board  in  accordance  with  chapter  512  of  the  Acts  of  1011  and  made  pert* 
of  the  North  Metropolitan  Sewerage  System. 
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North  Mbtvopolftan  Sewsbaqs  Ststbm  —  Condvded, 

LocoHcn,  Length  and  Sues  of  Sewers,  with  Public  and  Special  C&nnectkms 

—  Concluded. 


CiTT  OR  Town. 


Mdraie, 


CambridcBi    . 


SomerviUet 


Medford, 


V^inehMter,     . 


Stoneham, 
Wobum. 

Arlington, 

Belmont,'* 
Wakefield. «     . 

ReVBTB,    . 

Reading, 


Siie  of  Sewere. 


4' •"X4' 10"  to  10", 


6'2"X6'«"tol'3". 


6'5"X7'2"tolO",       . 


4'8"X5'l"tolO",       . 


4' 6"  tor  8",       . 


r  3"  to  10" 

rio"x2'4^'tor3". 


V  6"  to  10". 


3  U    (     •  .  •  • 

4' 0"  to  IS", 


d 


II-. 


'^ 


eo 


1-35 


6.000^ 


7.200 


3.577 


5.718 


0.470 


0.010 
0.033 

3.520« 


0.086 
0.136 


88 


45 


12 


24 


27 


64.028* 


4 

8 

43^ 

3 
1 
3 


316 


Spkcial  CoNNnonoNS. 


Character  or  Location  of 
Connection. 


Private  buildings,  . 
Factory,  .... 
Railroad  atation. 
Park  Department  bath  house 
Harvaradonnitories,     . 
Slaughter-houae,     . 


City  Hospital, 

olwur  maci 
Private  builmngB,  . 


Street  railway  ronffhine  shop 


Factory  building,   . 

Tannery, 

Slauchter-houaee  (3), 

Car-houae, 

Somerville  Water  Works  blow 

ofif 

Street  railway  power-house, 
Stoble,     .... 
Rendering  works,   . 
Railroad  scale  pit,  . 
Armory  building,   . 
Private  buildings,  . 

Stable 

Police  substation,  . 

Tanneries, 

Private  buildings,  . 

Gelatine  factory,     . 

Watch-hand  factory, 

Stoble,     .... 

Rulroad  stotaon,    . 

Felt  works, 

Town  Hall,     . 

Ba3f  Stote  Saw  A  Tool  Co., 

Wiutney  Machine  Co.,    . 


Glue  factorv.  . 
Private  builoings. 
Railroad  stetion, 
Car-house, 
Post  office, 


1^ 


11 


1S0« 


3 
1 


547 


1  Indudse  .736  of  a  mile  of  sewer  purchased  from  the  city  of  Melrose. 

*  Mostly  buildings  connected  with  a  sewer  formerly  belonging  to  the  city  of  Melrose  but  later  purchased 
by  the  Metropolitan  Sewerage  Commission  in  accordance  with  chapter  414  of  the  Acts  of  1896  and  with  a 
sewer  extension  built  in  accordance  with  chapter  436  of  the  Acts  of  1807  by  the  Metropolitan  Sewerage 
Commission  as  an  outlet  for  pcut  of  the  town  of  Stoneham  and  made  parts  of  the  North  Metropolitan 
Sewerage  Sjrstem. 

s  Inehadss  2.631  miles  of  sewer  purchased  from  the  town  of  Arlington. 

*  Mostly  buildings  connected  with  a  sewer  formerly  belonging  to  the  town  of  Arlington  but  later  purchased 
by  the  Metropolitan  Sewerage  Commission  in  accordance  with  chapter  520  of  the  Acts  of  1807  and  made 
a  part  of  the  North  Metropolitan  Sewerage  System. 

*  The  Metropolitan  sewer  extends  but  a  few  feet  into  the  town  of  Belmont. 

*  Includes  2.787  miles  of  Mystic  Valley  sewer  an  Medford,  Winchester  and  Wobum,  running  parallel  with 
the  Metropolitan  sewer. 
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Soum  Metbopoutan  Sewerage  Stbteh. 
Location,  Lenffth  and  Sizes  of  Sewers,  with  PMie  af%d  Special  Connections. 


Siieof  Sewen. 

• 

1 

Si 

11^ 

SpBOiLL  CoHXBCnOHS. 

City  ob  Town. 

Chamoter  or  Loeataon  of 
Connection. 

1 

A 

Ej. 

so 

Z 

f 

Tufta  Medical  flchnnl,    .       . 

Boston:^ 

Private  houae. 

Back  Bay,  . 

6' 6"  to  8' 9",       . 

l.fiOOi 

16 

Boston  Park  Department,  . 
Simmona  CoDege  boildinge,  . 

\ 

Art  Muaeum,  .... 

Brighton,    . 

5'9"X6'0"tol2",       . 

0.010> 

15 

Abattoir.         .... 

Machine  shop, 

Dorcheater, 

8'X4'to2'd"X2'7",   . 

2.870" 

13 

Paper  MiU 

PriTate  buildinn,  . 
Ediaon  EteotricOompany  Sta- 
tion,      

Hy<ie  Park, 

10' 7"X11' 7"  to  4' 0"X4' 1", 

4.627 

18 

Mattepan  Puper  MiDa,  . 
Private  buildinci,  . 

\ 

Fairview  Cemetery  buildingii. 

6'6"X7'to4'0", 

1.480 

—                            - 

■ 

Caledonia  Grove  building  . 

West  Roxbury,    . 

9'8"X10'2"tol2",     . 

7.642 

16 

Pferental  School.     . 
Lutheran  Evangriieal  Chureh. 

Private  buildinci,  . 

Brookline, 

«'6"X7'0"to8". 

2.640« 

12 

Private  building,    . 

Dedham, 

4'X4'l"to2'10"X8'r'.     . 

2.040 

7 

Dedham  Carpet  Milk,  .       . 

Hull.*     . 

60"  pipe 

0.750 

» 

Private  buildings,  . 

Milton,   . 

ll'XlFtoS",       .        .        . 

8.600 

Newton, 

4'2"X4'9"tor3".     . 

2.011 

7 

Private  houaea. 

Quiney,  . 

ll'3"X12'«"to24"pipe,    . 

6.845 

14 

Metropolitan    Water    Works 
bkm-off,      .... 

Waltham, 

8'6"X4'0", 

0.001 

1 

Faetonee,       .... 

Water  town, 

4'2"X4'9"tol2",       . 

O.70O* 

5 

V 

Stanley  Motor  Otfriage  Co..  . 
Knighta  of  Pythiaa  building. 

Needham,* 

2'0"X2'3"to2'3"X2'6",  . 

4.806 

—                            - 

- 

WeUealey,' 

— 

— 

~ 

40.212 

147 

45 

>  Inolttdea  .855  of  a  mile  of  eewer  purehaaed  from  the  city  of  Boeton. 

>  Indndea  .446  of  a  jnile  of  pipe  and  concrete  aewere  built  for  the  uae  of  the  dty  of  Beaton;  abo  .OM 
of  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 

*  Includea  1.24  miles  of  sewer  purchased  from  the  city  of  Boeton. 

« Includea  .158  of  a  mile  of  pipe  sewer  built  for  the  use  of  the  town  of  Brookline. 

*  Hull  and  Needham  are  not  parte  of  the  Metropolitan  Sewerage  District. 

*  Includes  .025  fA  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 

*  The  Metropolitan  sewer  extends  but  a  few  feet  into  the  town  of  Wellesley. 

Information  relating  to  areas,  populations,  local  sewer  connections 
and  other  data  for  the  Metropolitan  Sewerage  districts  appears  in 
the  following  table:  — 
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North  Metropolitan  Sewerage  District. 


Ares 
(Square 

Estimated 

Total 
Population. 

Miles  of 

Local  Sewer 

connected. 

Estimated 

Population 

contributing 

Sewage. 

Ratio  of 

Contributing 

Population 

to  Total 
Population 
(Per  Cent.). 

COKNECriONS  MADE 

WITH  MXTBO- 

POLITAN  SbWERS. 

Milfifl). 

Public. 

Special. 

100.32 

640.270 

774.30 

570,440 

89.7 

319 

547 

South  Metropolitan  Sewerage  District, 


110.76 


401,200 


658.10 


372,080 


75.0 


147 


45 


Both  Metropolitan  Sewerage  Districts. 


211.06 


1.137.470 


1.432.40 


052,420 


83.7 


463 


502 


Of  the  estimated  gross  population  of  1,137,470  on  December  31, 
1918,  952,420,  representing  83.7  per  cent.,  were  on  that  date  con- 
tributing sewage  to  the  Metropolitan  sewers,  through  a  total  length 
of  1,432.40  miles  of  local  sewers  owned  by  the  individual  cities  and 
towiis  of  the  districts. 

These  sewers  are  connected  with  the  Metropolitan  systems  by  463 
public  and  592  special  connections.  During  the  current  year  there 
has  been  an  increase  of  9.31  miles  of  local  sewers  connected  with  the 
Metropolitan  systems,  and  4  public  and  6  special  connections. 


CONSTRUCTION, 
NORTH  METROPOLITAN  SEWERAGE  SYSTEM. 

Pabt  of  Section  76.  —  Extension  to  Reading. 

The  Board  entered  into  a  contract  with  Bruno  &  Petitti  of  Boston, 
Massachusetts,  for  the  construction  of  about  1,370  feet  of  sewer 
extending  from  the  Reading  line  to  the  corner  of  Summer  Avenue 
and  Elm  Street,  Wakefield.  Work  was  commenced  under  this  con- 
tract August  3,  1918>  The  structure  consists  of  150  feet  of  36-inch 
concrete  sewer  and  1,220  feet  of  24-inch  by  27-inch  concrete  sewer. 
Average  depth  of  cut  20  feet.  Rock  was  found  between  Station 
26+30  and  Station  28+50.    The  material  excavated  has  been  a  rather 
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fine  sand  which  has  occasioned  difficulty  in  excavation  by  reason 
of  the  considerable  amount  of  ground  water  present. 

No  other  attempt  at  construction  has  been  made  on  the  Reading 
extension. 

SOVTB  MRBOPOUTAN  UBWIRAGI  BT8TIM. 

Welleslet  Extension. 

The  Wellesley  Extension  of  the  High-level  Sewer  comprises  sections 
98  to  106  inclusive.  Of  these  sections  102,  103,  104,  105  and  106  are 
wholly  completed  and  Section  98  practically  so. 

Section  98.  —  Wellesley  Extension. 

Work  on  this  section  was  suspended  February  15,  1918,  owing  to 
the  flooded  condition  of  the  marshes  and  was  resumed  June  11, 1918. 
During  the  year  739  feet  of  sewer  have  been  completed  including  the 
river  crossing  and  the  connection  with  the  Neponset  Valley  Sewer. 
This  work  has  been  carried  on  with  great  difficulty  owing  to  the 
nature  of  the  groimd  and  its  inaccessibility. 

Pile  foundation  has  been  placed  under  all  the  work  constructed 
during  this  year. 

On  December  31,  1918,  the  section  was  practically  completed,  the 
work  remaining  being  the  placing  of  about  75  yards  of  concrete, 
backfilling  and  clearing  up. 

Section  99.  —  Wellesley  Extension. 

A  contract  for  the  completion  of  1,685  feet  of  this  section  lying 
mostly  in  rock  tunnel  was  entered  into  by  the  Board,  some  par- 
ticulars of  which  are  as  follows:  — 

Date  of  contract  No.  139, June  7, 1918. 

Name  of  contractor, Rowe  Contracting  CompaDy. 

licngth  of  section, 1,685  feet. 

Average  depth  of  invert  of  sewer  in  tunnel  be- 
low surface, 25  feet. 

Average  depth  of  sewer  in  open  cut,    ...  14  feet. 

Dimensions  of  concrete  sewer,      ....  33  inches  by  36  inches. 

Assistant  Engines  in  charge  of  construction,   .  Arthur  F.  F.  HaakdL 

Work  was  begun  on  this  section  July  14,  1918. 
By  private  arrangement  between  the  contractor  and  the  owners 
of  the  Nickerson  Estate  a  small  dwelling  house  which  stood  near 
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the  shaft  at  Station  5+37  was  removed  to  a  new  location  at  the 
contractor's  expense.  At  the  present  time  shafts  have  been  sunk  at 
Stations  1+03,  5+37  and  13+97  and  510  feet  of  tmmel  boring  have 
been  completed.    No  masonry  has  yet  been  placed. 

The  balance  of  this  section,  amounting  to  1,550  feet,  which  is  to 
be  built  in  open  trench  including  a  river  crossing,  has  not  been  placed 
under  contract. 

Sections  100  and  101.  —  Wellesley  Extension. 

These  sections,  which  include  about  7,740  feet  of  33-inch  by  36- 
inch  concrete  sewer  in  trench  and  river  crossing  have  not  been  placed 
under  contract  owing  to  insufficient  appropriation. 


MAINTENANCE. 
SCOPE  OF  WORK  AND  FOBCE  IMPLOTBD. 

The  maintenance  of  the  Metropolitan  Sewerage  System  includes 
the  operation  of  7  pumping  stations,  the  Nut  Island  screen-house 
and  113.24  miles  of  Metropolitan  sewers,  receiving  the  discharge 
from  1,432.40  miles  of  town  and  city  sewers  at  463  points,  togetJier 
with  the  care  and  study  of  inverted  siphons  under  streams  and  in 
the  harbor. 

The  permanent  maintenance  force  at  present  includes  149  men,  of 
whom  91  are  employed  on  the  North  System  and  58  on  the  South 
System.  These  are  subdivided  as  follows :  North  Metropolitan  System, 
57  engineers  and  other  employees  in  the  pumping  stations  and  34  men, 
including  foremen,  on  maintenance,  care  of  sewer  lines,  buildings 
and  grounds;  South  Metropolitan  System,  35  engineers  and  other 
employees  in  the  pimiping  stations  and  23  men,  including  foremen, 
on  maintenance,  care  of  sewer  lines,  buildings  and  grounds. 

During  January  and  February  the  water  in  Boston  Harbor  was 
frozen  to  an  extent  not  known  for  many  years.  This  shut  oiF  the 
coal  deliveries  by  water  from  the  East  Boston,  Deer  Island  and 
Charlestown  pimiping  stations.  At  the  East  Boston  and  Charlestown 
pumping  stations  it  was  necessary  to  have  coal  delivered  by  teams. 

The  general  scarcity  of  coal  made  it  necessary  for  the  Board  to 
call  upon  the  State  Fuel  Administrator  to  supply  our  pumping 
stations.  By  this  means  we  were  able  to  get  a  limited  supply  which 
often  was  of  very  inferior  quality.    The  low  duties  obtained  in  the 
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pumping  stations  are  due  to  this  fact.  To  help  the  fuel  situation 
the  sewage  in  the  incoming  sewers  at  the  pumping  stations  was 
allowed  to  rise  from  one  to  two  feet  higher  than  normal  level  in 
order  to  reduce  lift. 

Mr.  Henry  J.  Wright,  who  had  been  connected  with  the  Sewerage 
Works  since  1890  and  who  for  twenty-five  years  was  superintendent 
of  the  North  Metropolitan  Sewerage  System,  was  retired  because  of 
age  limit  on  August  6,  1918,  according  to  the  provisions  of  chapter 
532  of  the  Acts  of  1911. 

Mr.  Edward  Sheehan,  employed  as  oiler  at  the  Ward  Street 
Pumping  Station,  was  injured  in  the  crank  pit  of  the  pumping 
engine  at  this  station  on  August  23,  1918,  and  died  in  the  City 
Hospital  a  few  hours  later. 

The  regular  work  of  this  department,  in  addition  to  the  operation 
of  the  pumping  stations,  has  consisted  of  routine  work  of  cleaning 
and  inspecting  sewers  and  siphons,  caring  for  tide  gates,  regulators 
and  x)verflows,  measuring  flow  in  sewers,  inspection  of  connections 
with  the  Metropolitan  sewers,  and  the  care  of  pumping  stations  and 
other  buildings  and  grounds. 

In  addition  to  these  regular  duties  other  work  has  been  done  by 
this  department  as  follows:  — 

Deer  Island  Pumping  Station. 

The  woodwork  of  the  pumping  station  was  painted  outside. 

It  was  necessary  to  clean  the  84-inch  cast-iron  pipes  and  specials 
in  the  new  outfall  as  there  was  a  considerable  collection  of  sand  and 
gravel  in  the  same.  This  was  accomplished  by  placing  closures 
over  the  discharge  outlets  and  thereby  increasing  the  current  in  the 
pipes. 

The  temporary  outfall  at  Deer  Island  used  during  the  construction 
of  the  84-inch  cast-iron  outfall  was  flushed  and  cleaned  and  sealed 
at  the  outer  end  by  means  of  a  cast-iron  cover.  This  cover  is  held 
in  place  at  present  by  two  dowels. 

All  work  except  the  diving  was  done  by  maintenance  employees. 

An  arrangement  was  made  with  the  Public  Institutions  Depart- 
ment of  the  city  of  Boston  whereby  the  ferrying  at  Shirley  Gut  is 
done  by  employees  of  that  department  which  greatly  reduces  the 
cost  to  the  Commonwealth  of  the  maintenance  of  this  ferry. 
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East  Boston  Pumping  Station. 

A  two-story  masonry  locker  for  storing  pumping  station  supplies 
was  constructed  within  the  pumping  station  at  the  easterly  end  of 
the  engine,  room. 

The  overflow  channel  on  the  Chelsea  side  of  the  East  Boston 
siphofi  was  cleaned  out  and  the  timber  work  repaired. 

Three  Metropolitan  sewerage  manholes  on  Saratoga  Street,  East 
Boston,  had  to  be  taken  down  and  rebuilt  to  accommodate  the 
laying  of  pavement  and  sidewalks  which  were  constructed  by  the 
Street  Department  of  the  city  of  Boston;  the  cost  of  this  work  to 
be  repaid  to  the  district  by  the  city. 

All  work  was  don^  by  maintenance  employees. 

Chaklestown  Pumping  Station. 

It  was  necessary  to  take  down  the  brick  wall  and  rebuild  the  same 
at  the  northeast  corner  of  the  pumping  station  owing  to  disintegra- 
tion of  the  mortar  by  reason  of  exposure  to  storm. 

A  new  landing  platform  at  the  coal  run  was  constructed. 

All  work  was  done  by  maintenance  employees. 

Removal  op  Old  Mystic  Siphon,  Winchester. 

The  24-inch  siphon  which  crossed  the  Aberjona  River  near  Wedge- 
mere  Station  and  which  was  built  by  the  city  of  Boston  in. con- 
nection with  the  construction  of  the  old  Mystic  Valley  Sewer  was 
removed  at  the  request  of  citizens  of  Winchester.  A  connection 
was  made  between  the  old  Mystic  Valley  Sewer  and  the  Metro- 
politan trunk  sewer  at  Station  4+55.  Section  44  of  the  latter  and 
that  part  of  the  old  Mystic  Sewer  between  this  point  and  the 
location  of  the  siphon  is  discontinued. 

All  work  was  done  by  maintenance  employees. 

Nut  Island  Screen-house. 

The  harbor  ice  which  was  of  unusual  thickness  in  this  vicinity 
damaged  the  wharf  ait  Nut  Island  to  such  an  extent  that  it  was 
necessary  to  drive  twenty  oak  piles  and  do  other  work  of  repairs. 
This  was  accomplished  by  G.  M.  Bryne,  Contractor,  who  furnished 
piles,  machinery  and  a  foreman  who  worked  in  conjunction  with  the 
maintenance  employees* 
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The  stable,  locker  buOding,  boat  house  and  fences  of  the  stock 
yard  and  the  railings  at  the  wharf  were  painted  during  the  year. 

Concrete  gutters  and  about  150  feet  of  concrete  fence  were  con- 
structed at  the  southerly  end  of  the  road  leading  to  Nut  Island 
screen-house. 

All  work  was  done  by  maintenance  employees. 

QumcY  Pumping  Station. 

The  woodwork  of  this  station  was  cleaned  and  painted  during  the 
year. 
All  work  was  done  by  maintenance  employees. 

Government  Use  of  Old  24-inch  QumcY  Force  Main. 

The  sewerage  connection  of  the  shipbuilding  plant  at  Squantum, 
Quincy,  with  the  24-inch  cast-iron  force  main  in  Squantum  Street, 
mentioned  in  last  year's  report,  was  put  in  operation  early  in  1918. 
The  average  discharge  through  the  force  main  has  been  at  the  rate 
of  about  125,000  gallons  per  24  hours.  This  sewage  is  discharged 
through  the  Boston  Main  Drainage  outfall  works  at  Moon  Island. 

Gasolene  in  Public  Sewers. 

The  efforts  to  improve  the  condition  of  the  Metropolitan  sewers 
in  regard  to  dangers  resulting  from  the  introduction  of  gasolene  into 
the  same  have  been  continued  throughout  the  year  and  have  been 
successful. 

An  inspector  has  been  emi^oyed  in  this  department  whose  duty 
it  is  to  visit  existing  garages  and  see  that  the  separators  are  kept  in 
proper  condition,  also  to  enforce  the  regulation  concerning  the 
installation  of  such  separators  at  all  newly  constructed  garages. 

During  the  year  47  new  garages  and  other  establishments  using 
gasolene  have  been  connected  with  the  local  sewer  systems  which 
discharge  into  the  Metropolitan  sewers>  While  the  presence  of 
gasolene  in  the  Metropolitan  sewers  is  noted  occasionaUy,  the 
condition  has  been  greatly  improved. 

The  following  tables  show  the  particulars  in  regard  to  estaUisb- 
ments  known  to  be  using  gasolene  and  which  are  connected  with 
the  public  sewerage  systems  of  the  dififerent  municipalities  in  the 
Metropolitan  sewerage  districts. 
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NOBTH  MlTBOPOUTAN  SeWXBAOS  DiSTBICT. 

Table  shmring  Number  o/  Places  connected  with  PtMic  Sewers  where  QasdUne 
is  used  and  Progress  of  Work  of  installing  Separators  to  December  SI,  1918. 


CiTT  OB  Town. 


Number  of 

PlaoM 

oonneoted 

with  Sewer. 


Number  of 

Placet 
oricin«Uy 

havinc 
Aooeptaole 
Separaton. 


Number  of 

Plaoee 

where 

Chancee 

have  been 

made. 


Number  of 

New 

Garaces 

built,  1918. 


Arlincton, 

Befanont,  ^ 

Boaton:  — 
Charleetown  Dietriet, 
East  Boston  Dietriot, 

Cambridge,* 

Chelsea, 

Everett,     . 

Lexington, 

Halden,     • 

Medford,    . 

Helroae,     . 


Quuieiville, 
Stoneham, 
Wak«fMd, 
Wlncheater, 
Winthrop, . 
Wobum,    . 

Totab, 


6 
4 

22 
22 
05 
22 

18 

21 

U 

6 

9 

41 

e 
e 

14 
4 


909 


8 


8 


/ 


8 
3 

19 
17 
94 
18 
14 

20 

13 

5 

3 

32 

e 

6 

14 

4 

3 


274 


3 
6 
5 
4 


1 
1 


21 


1  Washstand  diaoontinued. 

*  Stoiw'e  garage;  no  wpacator. 

'  Not  yet  connected  with  If  etropolitaa 
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South  METBOPOUTAif  Sewer^ob  Dibtbict. 

Table  showing  Number  of  Places  connected  with  Pvblic  Sewers  where  Gasolene 
is  used  and  Progress  of  Work  of  installing  Separators  to  December  SI,  1918. 


City  or  Town. 

Number  of 

Places 
connected 

with  Sewer. 

• 

Number  of 
Places 

originally 
having 

Aooeptable 

Separators. 

Number  of 

Places 

where 

Changes 

have  been 
made. 

Number  of 

New 

Garages 

built,  1918. 

Bofiton:  — 

Hyde  Park  District,      .... 

14 

- 

8 

- 

West  Roxbury  District, 

26 

10 

16 

6 

Back  Bay  District, 

48 

22 

26 

- 

Brighton  District, 

50 

22 

28 

7 

Dorchester  Di 

atrict. 

» 

31 

20 

11 

4 

Brookline, 

B                              • 

63 

9 

64 

3 

Dedham,   . 

. 

3 

3 

- 

- 

"Milton.       . 

1 

1 

- 

- 

Newton,     . 

41 

18 

23 

8 

Quincy, 

15 

- 

15 

1 

Waltham,  . 

6 

6 

1 

1 

Watertown, 

16 

3 

.     13 

1 

Wellesley,  i 

- 

- 

- 

Totals, 

314 

113 

196 

26 

i  Not  yet  connected  with  Metropolitan  seww. 


Drainage    from   Tanneries,    Gelatine    and    Glue    Works  ix 

Winchester,  Woburn  and  Stoneham. 

Four  men  and  a  foreman  have  been  employed  during  a  part  of 
the  year  in  flushing  and  cleaning  the  Metropolitan  sewers  through 
the  tannery  districts  in  Winchester,  Wobum  and  Stoneham. 

All  the  tanneries  and  glue  works  of  the  district  now  have  settling 
tanks  of  substantial  size.  This  method  of  treatment  has  very 
greatly  reduced  the  amount  of  sludge  material  entering  the  Metro- 
politan sewers. 

The  following  table  gives  details  of  settling  tanks  introduced  to 
date,  showing  the  operations  of  same  with  the  amount  of  sludge 
-collected  and  removed:  — 
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Taide  <tf  Semuflmd  Sludge  removed  from  SetUiiyf  Baeins  at  the  Tanneries,  Gela- 
tine and  Gbie  Works  in  Winchester,  Wo6um  and  Stoneham,  Year  ending 
December  St,  1918. 


1 

Ill 

LounoR  or  Banm. 

^^•^ 

Inude 

"ST 

(F«t). 

i 

i 

Bwi«Cabb.Camp«iy.B«biNo.  l.<    . 

Jm.    is.  1»10 

4T.0XSS.0 

B«fl**CobbCQmpuv.BuinNo.2.>    . 

Hoy    11 

imo 

47.0X2S.0 

- 

BtmACobbCompviy.  BMii>No.3,>    . 

Oct    1« 

mi 

H,0X16.0 

B«nA  CM>b  Compuiy,  ■'  Rotwr  Bonw 
8.C.  P«rk«4  8od,< 

Dm.  li 

1«1T 

-' 

- 

172  00 

Ao,.     1 

mo 

*8.S  X  23.0 

Amttieu  Hid*  uid  LsMbec  Compani'. 

FwUiryD. 
Doriiwlaii  LmUmt  Compuiy,    . 

Nov.  IB 

IDIO 

tS.O  X  23.1 

13B.M 

i.m.oo 

Deo.  10 

mo 

a.2  X  23.0 

ioe.61 

Oll.Ot 

B.CDn>inmciLMtb«cCM>ip4ay,       -        . 

Nov.    I 

1»I0 

U.«  X  ».« 

«.« 

isseo 

W.  P.  Foi  *  S.MU. 

July  11 

mo 

«,8X2».B 

270.40 

3,S1S.20 

IliWtrAFo-. 

8<q>t.  IS 

ItlO 

48.1  X  Z3.1 

200.90 

839.20 

Ullj 

48.8  X  23.9 

1.00 

60.00 

VuTaMdlLtMlwCampwiy.'        .       . 

u^.  i.  i>ii  1 

10.3  X  I4.i 

102.00 

108  00 

Ai»ricwi01»Coini>uy,           .        .        . 

Oct.    1.  mo 

47.1  X  23.0 

Ut.3t 

S4S44 

J.  0.  WUtto  Comi-ny 

.«.     j 

U.(XS4,T 
«.J  X  «.o 

23 
38 

(8.74 
8.M 

l.»2.^ 
238  00 

Toul 

- 

- 

- 

- 

«,402.7e 

<  P««ln»  Bll*d  up  tamponuily. 

•  By  pniiwn  of  tba  Bowd.  datsd  July  29. 1117, « 
baa  bam  eoodocMd  throuch  "  Rianach-ffutl"  acTeeni 
a  ipadal  l("  braiuli. 

rwmiwiini  na  mntad  with  tba  prorinoD  tl 
Mt  intaet  ud  twdy  lornaa  if  Baccaiary. 

>  Daily,  oontiniuui. 
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PUMPma  STATIONS. 

Capacities  and  Results. 

The  following  table  shows  the  comparison  of  the  growth  in  the 
amount  of  sewage  handled  and  the  cost  of  the  same  at  the  different 
stations  in  1918  with  the  same  items  of  1917  and  of  1914  when 
prices  had  not  been  affected  by  the  war:  — 


PuMpma  8r  ATiojr. 


Dmt  Uand,     . 
Eaat  Boston,    , 
Charkttown,    , 
Alewif 6  Brook, 
Quincy,    . 
Watu  Oiiiwi, 


Sbwaob  pumpsd  or  1018 

DfCXBASBD  OVER  THAT  OW  — 


IflT. 


1914. 


Per  Cent. 
3 

3 

3 

11 

4 

.2» 


Per  Cent. 
13 

14 

14 

7 

e 

0 


Cost  or  Piticpiko  ik  1918 

IMCBBASBD  OVBlt  TBAT  OF  — 


191T. 


1914. 


Per  Cent. 
17 

33 

14 

11 

20 

25 


Per  Cent. 

48 

48 
26 
37 
44 
55 


Average  Daily  Volume  of  Sewage  lifted  at  Each  of  the  Six  Principal  Metropditan 
Sewerage  Pumping  Stations  and  at  the  Quincy  {Noughts  Neck)  Sewage  Lifting 
Staiion  during  the  Year,  as  compared  with  the  Corresponding  Volumes  for  the 
Previous  Year. 


FvUFDiQ  Station. 


Avbxaob  Daily  Pumpagb. 


Jan.  1, 1017.  to 
Deo.  31. 1017. 


Jan.  1. 1018,  to 
Deo.  31, 1018. 


DeerUand, 

East  Boston, 

Charleitoim, 

Alewife  Brook, 

Qninoy, 

Ward  Street  (aotual  gallone  pumped), 

Quinoy  (Hoogh'e  Neck)  eewage  lifting  sta- 
tion. 


Gallonfl. 
64.000,000 

62.600,000 

36.300.000 

3.303.000 

4.033.000 

28.457.000 

184.700 


Gallona. 
66,500.000 

64.500.000 

37,300.000 

3.767.000 

4,218.000 

28.305,000 

173.128 


Inereaee  duiinc  the 
Year. 


Gallons. 
1,000,000 

1.000.000 

1.000.000 

374.000 

185.000 

62,0001 

11,671 » 


Per  Cent. 
2.0 

3.0 

2.7 

11.0 

4.5 

0.21 

6.31 
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North  Metropolitan  System. 

Deer  Island  Pumping  Station. 

At  this  station  are  four  submerged  centrifugal  pumps  with  im- 
peller wheels  8.25  feet  in  diameter,  driven  by  triple-expansion  engines 
of  the  Reynolds-Corliss  type.        ' 

Contract  capacity  of  1  pump:  100,000,000  gallons,  with  19-foot  Uft. 

Contract  capacity  of  3  pumps:  45,000,000  gallons  each,  with  19-foot  lift. 

Average! duty  for  the  year:  68,700,000  foot-pounds. 

Average  quantity  reused  each  day:  66,500,000  gallons. 

Force  employed:  4  engineers,  1  relief  engineer,  4  firemen,  4  oilers,  3  dCieenmen, 

1  relief  screenman  and  1  laborer. 
Coal  used:  Bituminous,  costing  from  $9.60  to  $11.80  per  gross  ton. 


Table  of  Approximate  Quantities,  Lifts  and  Duties  at  the  Deer  Island  Pumping 

Station  of  the  North  Metropolitan  System, 


Months. 

Total 
Pumpage 
(GaUons). 

Average 
per  Day 
(GaUons). 

Minimum 
Day 

(Gallons). 

Marimum 
Day 

(GaUons). 

Averasa 
Lift 

(Feet). 

Avenge 

Duty  (ft.-lb«. 

per  100  lbs. 

Coal). 

January,  . 

■               ■ 

2,097,100.000 

67,600.000 

54,900.060 

87.400,000 

8.80 

55,760,000 

February. 

2.273,400.000 

81.200.000 

60,400.000 

120,800,000 

7.76 

48.400.006 

March, 

2.316,900.000 

74.700.000 

53,400,000 

119.600,000 

9.22 

56,0004)00 

April, 

2.110.400,000 

70,300,000 

51,400,000 

119.400,000 

9.32 

56.0004100 

May. 

« 

2,020,100,000 

65,200,000 

51,400,000 

94.400^)00 

9.45 

•1,8004)00 

June. 

1 ,813,000,000 

60.400,000 

50,600,000 

95,000,000 

9.90 

60.7004)00 

July. 

1,859,100.000 

60,000,000 

48.900,000 

83.600.000 

9.40 

60.9004)00 

August,    . 

1.790.100.000 

57,700,000 

47,600.000 

77,400.000 

9.99 

613004)00 

September, 

2.125.800.000 

70.900/)00 

47.100.000 

126.900.000 

10.41 

C}.2004)00 

October,  . 

1,770.000.000 

57,100.000 

41.400.000 

79.500.000 

10.58 

54,4004KN) 

November, 

1356,000,000 

61.900.000 

51.700,000 

97,800.000 

10.92 

69,9004100 

December, 

2,197,600.000 

70,900.000 

51,100,000 

112,500,000 

11.35 

64J00.000 

Total, 

24.229.700,000 

- 

- 

~ 

- 

- 

Average, 

- 

66.600,000 

50.800.000 

101.200,000 

9.76 

58.700.000 
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Average  Coat  per  MiXlion  Foot-gdUcna  for  Pumping  at  the  Deer  Island  Station. 

Voloma  (M,S».7  IfilUon  Qallons)  X  lift  (t.7S  Fast)-  238,4814  HlUioa  Foobfalknia. 


Itbhs. 


Coirt. 

Cost  per 
MilUon  Foot- 
gallons. 

$19,157  33 

10.08101 

24,525  00 

0.10371 

289  47 

0.00122 

131  05 

O.OOOSO 

1,344  00 

0.00558 

102  33 

0.00043 

790  OS 

0.00888 

146.340  11 

10.10590 

e.l55  88 

- 

labor,  

Coal 

oa 

Waste, 

Water 

Packing, 

Miscellaneous  supplies,  repurs  and  renewals. 

Totals, 

Labor  at  screens, 


East  Boston  Pumping  Station, 

At  this  station  are  four  submerged  centrifugal  pumps,  with  im- 
peller wheels  8.25  feet  in  diameter,  driven  by  triple-expansion  engines 
of  the  Reynolds-Corliss  type. 

Ck)ntract  capacity  of  1  pimip:  100,000,000  gallons,  with  19-foot  lift. 

Contract  capacity  of  3  pumps:  45,000,000  gallons  each,  with  19-foot  lift. 

Average  duty  for  the  year:  68,200,000  foot-pounds. 

Average  quantity  raised  each  day:  64,500,000  gallons. 

Force  employed:  4  engineers,  2  relief  engineers,  3.  firemen,  1  relief  fireman,  4 
oilers,  3  screenmen,  1  relief  screenman,  3  helpers  and  1  laborer. 

Coal  used:  Bituminous,  costing  from  S5.65  to  $11.68  per  gross  ton,  and  anthra- 
cite screenings,  costing  S6.04  to  S6.35  per  gross  ton. 
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Table  of  Approximate  QuantUies,  Lifts  and  DuHes  at  the  East  Boston  Pumping 

Station  of  the  North  Metropolitan  System. 


Uonm, 

Total 
PumpaoB 
(QaUons). 

ATerafls 

(^iiUoiia). 

Ifinimnm 

Day 
(Qallons). 

Maarimuin 

Day 
(QalloDs). 

ATeracB 

Lift 
(Feet). 

ATerasi 

Duty  {ft.-lbi. 

perlOOlba. 

Coal). 

IMS 

•       •       • 

S.0S5,100.000 

86,800,000 

62.900,000 

85,400,000 

14.U 

62,800.000 

February, 

• 

2,317,400,000 

79.200,000 

58,400,000 

118,800,000 

14.07 

62,700.000 

Haroh,     . 

1 

S,2U,900.000 

72,700,000 

51,400,000 

117,600,000 

14.17 

UJUJOSM 

April,       . 

■ 

2,050,400.000 

88,300.000 

49,400.000 

117,400,000 

14.28 

74.9004)00 

May,        . 

•i 

1,058,100,000. 

88,200,000 

49.400,000 

92,400,000 

14.11 

68,800.000 

Jane, 

* 

1,752,600.000 

58.400,000 

48,600,000 

93,000,000 

18.98 

62,9004)00 

July, 

1       < 

1,797.100,000 

58,000,000 

48,900,000 

81,500,000 

14.17 

713004)00 

Ausoet,    . 

» 

1.728,100,000 

55,700,000 

45,600,000 

75,400,000 

13.60 

77.5004)00 

Bepterober, 

» 

•     -                . 

2,065,800.000 

88,900,000 

46,100,000 

124,900,000 

18.77 

67,7004)00 

Oetober,  . 

B 

1,708.000,000 

56,100,000 

89,400,000 

77,500.000 

14.16 

614)004)00 

Norember, 

1                          1 

1,708,000,000 

59.900,000 

49.700,000 

96,800,000 

14.61 

79.4004)00 

December, 

1            < 

2,185,600.000 

68,900.000 

49,100.000 

110,500.000 

14.71 

724)004)00 

Total, 

28.499.700,000 

- 

- 

- 

- 

- 

Ayense,    , 

»                     4 

- 

64,500.000 

48.800.000 

99,200,000 

14.14 

68^00,000 

Average  Cost  per  Million  Foot^aUons  for  Pumping  at  the  East  Boston  Station, 

Volume  (28,490.7  If UUon  QaUone)  X  lift  (14.14  feet)  -  332,385.8  Httlion  Footr^dlone. 


Items. 


Cost. 


Goetptc 

Million  f^ 


Labor 

CJoal, 

Oil 

Waste, 

Water, 

PsfikinK 

Miscellaneous  supplies,  repairs  and  renewals. 

Totals, 

Labor  at  screens, 


828,013  30 

30,700  00 

709  51 

56  27 

1,831  66 

196  68 

1,142  60 


157,649  11 
81.642  50 


80.06026 
0.09239 
0.00813 
0.00017 
0.00651 
0.00059 
0.00344 


10.17349 
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CharUstovm  Pumping  Station. 

At  this  station  are  three  submerged  centrifugal  pumps,  two  of 
them  having  impeller  wheels  7.5  feet  in  diameter,  the  other  8.25 
feet  in  diameter.  They  are  driven  by  triple-expansion  engines  of 
the  Reynolds-Corliss  type. 

Contract  capacity  of  1  pump:  60,000,000  gallons,  with  8-foot  lift. 

Contract  capacity  of  2  pumps:  22,000,000  gallons  each,  with  11-foot  lift. 

Average  duty  for  the  year:  46,400,000  foot-pounds. 

Average  quantity  raised  each  day:  37,300,000  gallons. 

Force  employed:  4  engineers,  1  relief  engineer,  4  firwnen,  3  oilers,  3  screemnen 

and  1  relief  screenman. 
Coal  used:  Bituminous,  costing  from  $9.30  to  $12.43  per  gross  ton. 


Table  of  Approximate  Quantities,  Lifts  and  DuHes  at  the  Charlestovm  Pumping 
9  Station  of  the  North  Metropolitan  System. 


Mouths. 

Total 
Pumpace 
(Gallons). 

■  ■  —  ■  "  -1 
ATerace 

(ISitUonf). 

Hinimmn 
Day 

(Gallons). 

Maximum 
Day 

(Gallons). 

ATerata 

Lift 
(Feet). 

ATerace 

Duty  (ft.-lbe. 

per  100  Ibe. 

Coal). 

mt 

January,  . 

February, 

Mareh,     . 

April,       . 

Hay. 

June, 

July,        .       . 

August,    . 

September,      . 

Oetober,  . 

Noreinber, 

Deeamber. 

1.187.M0,000 
1,1M,000,000 
1,180,600,000 
1,226,M0.000 
1,158,100,000 
1,037,100.000 
1,033,000.000 
1.006.000.000 
1.160,500.000 
1,030.600,000 
1.060.800.000 
1,883.400,000 

88jS00.000 
41.600.000 
88.100.000 
40300.000 
87,300.000 
84,600,000 
83,000,000 
83.500/)00 
38.700.000 
84.000.000 
85,700,000 
43,000^)00 

80300.000 
81.100.000 
80300.000 
38.400.000 
81,600,000 
36,700.000 
25300300 
34.300300 
35.000.000 
37.700.000 
37.700,000 
35,600.000 

66300.000 
60,100,000 
67.400.000 
65300.000 
50300.000 
53300,000 
44300.000 
47.700.000 
57,000,000 
46.600,000 
58,500300 
66.400300 

0.01 
6.75 
5.56 
0.06 
6.31 
5.03 
6.64 
5.06 
6.03 
0.70 
7.06 
8.18 

57,300.000 
58,700300 
45.700.000 
51.700.000 
44300300 
38300300 
43300.000 
35300,000 
41300,000 
48300,000 
47300.000 
50.700.000 

Total. 
ATerace.    . 

18.560.000.000 

87,800,000 

37.000,000 

57,000,000 

6.84 

46.400.000 
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Average  Cost  per  Million  Foot-ifoUona  for  Pumping  at  the  Charlestown  Station, 

Volume  (13,M0.0  Million  Gallona)  X  lift  (6.34  Feet)  -  85.970.4  MilfioD  Foot-^Uons. 


Items. 


Cost. 


CcetDcr 

HilKoaFoot- 
calkms. 


Labor 

Coal 

Oil. 

Waste / 

Water, 

Packing. ' 

MisoellaneouB  suppliee,  repairs  and  renewala, 

Totals, 

Labor  at  screens 


$16,026  61 

10,200  00 

287  39 

20  59 
655  17 

21  21 
316  56 


127,527  53 
S3,159  43 


10.18642 
0  11865 
O0OS34 
0.00034 
0.00762 
0.00025 
0.00368 


fO.32030 


Alewife  Brook  Pumping  Station. 

The  plant  at  this  station  consists  of  two  9-inch  Andrews  com- 
mercial centrifugal  pumps^  direct-connected  by  horizontal  shafts  to 
compound  marine  engines,  together  with  a  pump  and  engine  added 
later*  The  latter  consists  of  a  specially  designed  engine  of  the  ver- 
tical cross-compound  type,  having  between  the  cylinders  a  centrif- 
ugal pump  rotating  on  a  horizontal  axis. 

Contract  capacity  of  the  2  original  pumps:  4,500,000  gallons  each,  with  13-foot 
lift. 

Contract  capacity  of  new  pump:  13,000,000  gallons,  with  13-foot  lift. 

Average  duty  for  the  year:  15,000,000  foolrpounds. 

Average  quantity  raised  each  day:  3,767,000  gallons. 

Force  employed:  3  engineers,  1  relief  engineer,  3  acreemnen  and  1  relief  screen- 
man. 

Coal  used:  Bituminpus,  costing  from  S8.40  to  $12.37  per  gross  ton,  and  anthra- 
cite screenings,  costing  $5.30  per  gross  ton. 
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TabU  <4  Approximate  QtuirUUies,  Lifts  and  thtlies  at  the  AUtMfe  Brtfoik  Pumping 

Station  of  the  North  Metropolitan  System. 


MONTBS. 

Total 
Pumpage 
(GalloDB). 

Averace 
per  Day 

(Gallons). 

Minimum 
Day 

(Gallooa). 

Maximum 

Day 
(GaUons). 

Average 

Lift 
(Feet). 

Average 

Duty  (ft.-lbe. 

per  100  Ibe. 

Coal). 

IfU. 

■               • 

91,835.000 

2.962,000 

2,456.000 

5.559.000 

13.10 

10.600.000 

Febnury, 

118.663,000 

4,238.000 

2.786.000 

8.052.000 

13.08 

14,400,000 

liaroh, 

163,763.000 

5,288.000 

4.201,000 

8,229.000 

13.04 

17.900.000 

April, 

185.582.000 

4.519,000 

3.478,000 

6,400.000 

12.97 

14,600,000 

May. 

117,208,000 

3,781.000 

3.028,000 

6.076,000 

13.07 

16.600.000 

June, 

06.521,000 

3.284,000 

2,739.000 

5,623.000 

13.00 

15.000,000 

July, 

94,434.000 

3.046,000 

2,550.000 

3.862.000 

13.01 

14,000.000 

Auffuet,    . 

83,970,000 

2.709,000 

2,330.000 

3,910.000  ^ 

13.00 

14.400,000 

September, 

118.464.000 

3,949,000 

2.372.000 

7,167,000 

12.97 

16,400.000 

October,   . 

126.468,000 

4.080.000 

2.978,000 

5.688.000 

13.00 

16.500.000 

November, 

91,374,000 

3.046,000 

2.598.000 

5.106.000 

13.00 

13,700,000 

December, 

133,405.000 

4.303.000 

2.692.000 

6.754,000 

13.10 

15,300.000 

Total, 

1.373,687,000 

- 

• 

- 

- 

.  - 

ATerase, 

- 

3,767,000 

2.851.000 

6.036.000 

13.03 

15,000.000 

f€  Cost  per  Million  Foot-^dtlons  for  Pumping  at  the  Alewife  Brook  Si 

Volume  (1,373.687  MiUion  Gallons)  X  Lift  (18.03  Feet)  «  17,899.14  Million  Foot-gaUons. 


Itkms. 


Cost. 


Cost  per 

MilUonFoot- 

gallons. 


Labor, 

CoaJ 

Oil, 

Waste, 

Water, 

Packing, 

Miscellaneous  supplies,  repairs  and  renewals. 

Totals, 

Labor  at  screens,  oiling  and  miscellaneous  services, 
fc  ■  ■■■  I  ■■  ■■  — i 


15.751  18 

5.760  00 

212  01 

90  08 

229  44 

5  19 

101  63 


$12,149  53 
13.428  04 


10.32131 
0.32180 
001185 
0.00503 
0.01282 
0.00029 
0.00668 


10.67878 
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South  Metropolitan  System. 

Ward  Street  Pumping  Station, 

At  this  station  are  two  vertical^  triple-expansion  pumping  engines, 
of  the  Allis-Chalmers  type,  operating  reciprocating  pumps,  the 
plungers  of  which  are  48  inches  in  diameter  with  a  6(>-inch  stroke. 

Contract  capacity  of  2  pumps:  50,000,000  gaUons  each,  with  45^foot  lift. 

Average  duty  for  the  year:  78,932,000  foot  pounds. 

Average  quantity  raised  each  day:  28,395,000  gallons. 

Force  employed:  4  engineers,  1  relief  engineer,  4  firemen,  5  oilers,  4  aBsistant 
engineers,  1  machinist  and  1  laborer. 

Coal  used:  Bituminous,  costing  from  $9.25  to  $13.22  per  gross  ton,  and  anthra- 
cite screenings,  costing  $7.56  to  $7.90  per  gross  ton. 

Material  intercepted  at  screens  dining  the  year:  1,474.7  cubic  yards. 


Table  of  Approximate  QuantUiee,  Lifts  and  Duties  at  the  Ward  Street  Pumping 

Station  of  the  South  Metropolitan  System, 


Months. 

Total 
Pumpace 
(GaUons). 

AveAice 
per  Day 
(Gallons). 

Minimimi 

Day 
(Gallons). 

Maximum 
Day 

(Gallons). 

Averace 
Lift 

(Feet). 

AwngB 

Duty  (f  t.-ft>i, 

perlOOIbs. 

Goal). 

19U. 
January,  . 

•               • 

817,551,000 

26,373,000 

28.612,000 

86.343,000 

39.79 

69,646,000 

February, 

850,142,000 

30,684,000 

24,400,000 

43.508.000 

40.08 

69.408,000 

March, 

1,048,041,000 

33.837,000 

25.761.000 

64.450.000 

40.73 

74.100,000 

April,        . 

047,880.000 

31,595.000 

35.066.000 

45.170.000 

41.00 

79.551,000 

May. 

071,901,000 

31,351,000 

24,764.000 

41,861.000 

41.31 

90.218.000 

June, 

755,477,000 

25.183,000 

22.374,000 

39.646.000 

40.80 

82,684/100 

July.        . 

770,204,000 

24,848,000 , 

,  21.183.000 

30.753.000 

40.38 

TtMJOM 

August,    . 

002,279,000 

22,332,000 

19.555,000 

27.626.000 

40.06 

76,7544X» 

September, 

890,278.000 

29,876,000 

19,666,000 

40.751.000 

40.46 

88.680,000 

October,  . 

# 

900,896,000 

29,061,000 

26.658,000 

34,724,000 

40.48 

83.216,000 

November, 

777,512,000 

25.917.000 

22,985,000 

34,048.000 

40.28 

72,000,000 

December, 

920,288,000 

29,686,000 

22,374,000 

39,096.000 

40.55 

83,089,000 

Total, 

10,358.300.000 

- 

- 

- 

- 

- 

Averace, 

- 

28.305,000 

23.196.000 

39.824,000 

40.50 

78.9324XX) 

Records  from  plunger  displaoraients. 
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Average  Cast  per  Million  Foot-ndHons  for  Pumping  at  the  Ward  Street  Station. 

Volume  (10.358.3M  MiUion  GaUona)  X  Lift  (40.50)  -  419,515.16  IfUlion  Foot-gallons. 


Itekbb. 


Cost  per 

MiUion  Foot- 

Kallons. 


Labor,  

Coal. 

oa 

Waste, 

Water, 

Packing, 

Miacellaneous  supplies,  repairs  and  renewab, 

ToCab. 

Labor  at  screens, 


118.185  86 

27.600  15 

302  58 

1,677  60 

463  64 

8.373  71 


851,603  54 
84,827  16 


80.04335 
0.06601 
0.00072 

0.00400 
0. 00111 
0.00804 


80.12323 


Quincy  Pumping  Station. 

At  this  station  are  two  compound  condensing  Deane  pumping 
engines  and  one  Lawrence  centrifugal  pump  driven  by  a  Sturtevant 
compound  condensing  engine. 

Contract  capacity  of  3  pumps:  Deane,  3,000,000  gallons;  Deane,  5,000,000  gal- 
lons; Lawrence  centrifugfil,  10,000,000  gaUons. 

Average  duty  for  the  year:  29,600,000  foot-pounds. 

Average  quantity  raised  each  day:  4,218,000  gallcAs. 

Force  employed:  3  engineers,  1  relief  engineer,  3  screemnen  and  1  relief  screen- 
man. 

Coal  used:  Bitiuninous,  costing  $7.92  to  $13.22  per  gross  ton,  and  anthracite 
screening^,  costing  $6  per  gross  ton. 

Materials  intercepted  at  screen  during  the  year:  309  cubic  yards. 
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Table  of  AppraximaU  QuantUieSf  Lifts  and  Duties  at  the  Quiney  Pumping  Station 

of  the  South  MetrapoUtan  System. 


MOMTBS. 

Total 
Pumpace 
(GaUona). 

Averace 
per  Day 
(Galloos). 

Minimum 
Day 

(GaUona). 

Maximum 

Day 

(GaUona). 

Averace 
Lift 

(Feet). 

AvaracB 

Duty  (ft.-lbt. 

perlOOUia. 

Coal). 

1911. 

January,  .... 

120,025,000 

8,872.000 

3,235,000 

6,648,000 

21.48 

24.400,000 

February, 

126.477,OPO 

4,481,000 

8,384,000 

9.899.000 

23.26 

28.500.000 

BCaroh, 

167,318.000 

5,397.000 

4,226,000 

6.709,000 

26.91 

32,200.000 

April, 

174,080.000 

5.808,000 

4,216,000 

12,696,000 

24.18 

30.800,000 

May. 

154.222,000 

4.975.000 

3.930,000 

6.809,000 

22.19 

28.300.000 

June,' 

110.003.000 

8,667.000 

3,234.000 

4.100,000 

21.03 

27.800.000 

July, 

109.021,000 

8.546,000 

2,968.000 

4,974,000 

20.99 

26.900.000 

Aufust,    . 

98.139.000 

3.166,000 

2,843.000 

3,619,000 

20.84 

31 .3004)00 

September, 

111.252.000 

8,708.000 

2.109.000 

6,186,000 

21.82 

32.500.000 

October,  . 

126.084.000 

4.067,000 

3.623.000 

4,808,000 

21.79 

31,100.000 

November, 

107.586.000 

8,585.000 

3,283,000 

4,282,000 

21.01 

30,600.000 

December, 

134.981.000 

4.853.000 

3.360,000 

5.280.000 

22.77 

31.200.000 

Total, 

1,588.988,000 

- 

- 

- 

- 

- 

Average, 

- 

4.218.000 

3.363,000 

6,343.000 

22.36 

29.600jOOO 

Average  Cost  per  Million  Foot^allons  for  Pumping  at  the  Quiney  Station. 

Volume  (1.538.988  MiUion  GaUona)  X  Lift  (22.36)  -  34.411.77  MUUon  Foot-^dlona. 


Itbus. 


Coi|t. 

CoatiNr 
MiUioaFoot- 

gdlODS. 

36.082  15 

to.  17673 

6.667  48 

0.16470 

6140 

000178 

19  29 

0.00066 

267  32 

0.00777 

662 

0.00019 

271  69 

0.06780 

112.876  96 

10.35061 

83.543  06 

. 

Labor, 

CoaJ, 

OU, 

Waate 

Water. 

Picking 

MiacellaneouB  auppBea,  repura  and  rene«'ala, 

Totala, 

Labor  at  acreena,  oiling  and  miacellaneoua  aei  t.v«i. 


a 
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Ntd  Island  Screenrhouse. 

The  plant  at  this  house  includes  two  sets  of  screens  in  duplicate 
actuated  by  small  reversing  engines  of  the  Fitchburg  type.  Two 
vertical  Dean  boUers,  80  horse  power  eadi^  operate  the  engines, 
provide  heat  and  light  for  the  house,  burn  materials  intercq>ted  at 
the  screens,  and  furnish  power  for  the  Quincy  (Hough's  Neck) 
sewage  Ufting  station. 

Average  daily  quaatity  of  sewage  passing  screens:  56,200,000  gallons. 
Total  materials  intercepted  at  screens:  709.9  cubic  yards. 
Materials  intercepted  per  million  gallons  of  sewage  discharged:  0.93  cubic  feet. 
Force  employed:  3  engineers,  1  relief  engineer,  3  screenmen  and  1  relief  screenr 

man. 
Coal  used:  Bituminous,  costing  $10.55  per  gross  ton. 

Quincy  (HcmgVs  Neck)  Sewage  Lifting  Staiion. 

At  this  station  are  two  6-inch  submerged  Lawrence  centrifugal 
pumps  with  vertical  shafts  actuated  by  two  Sturtevant  direct- 
current  motors. 

The  labor  and  electric  energy  for  this  station  are  supplied  from 
the  Nut  Island  screen-house  and  as  used  at  present  it  does  not 
materially  increase  the  amount  of  coal  used  at  the  latter  station. 
The  effluent  is  largely  ground  water. 

Contract  capacity  of  2  pumps:  about  1,500,000  gallons  each,  with  20-foot  lift. 
Average  daUy  amount  pumped:  173,128  gallons. 
Average  lift:  15.31  feet. 
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Coal  delivered  in  the  Bint  of  the  Sewerage  Works  Pumping  Statione  dvring  the  Year. 


OBOse  Tom 

k.  BirmaNoim  Coal. 

1 

• 

Deer  Island  Pumping 
Station. 

East  Boston  Pumping 
Station. 

Charlestown  Pumping 
Station. 

Alewife  Brook  Pump- 
ing Station. 

Ward  Street  Pumping 
Station. 

Quiney  Pumping  Sta- 
tion. 

Nut    Island    Screen- 
house. 

• 

i 

i 

C  H.  Sprague  &  Son,    . 

604 

- 

- 

- 

- 

- 

811  80 

Maritime  Coaling  Co.,    . 

no 

- 

- 

- 

- 

- 

- 

0  91 

Karitime  Coaling  Co.,    . 

600 

- 

- 

- 

- 

*    ^ 

- 

10  25 

Maritime  Coaling  Co.,    . 

1.100 

• 

- 

- 

- 

- 

9 

10  90 

N.  E.  Coal  Se  Coke  Co., 

- 

112 

- 

- 

- 

- 

- 

565 

Staples  Coal  Co.,    . 

- 

31 

- 

- 

- 

- 

- 

7  11 

Coastwise  Coal  Co., 

- 

7 

- 

- 

- 

- 

- 

980 

Maritime  Coaling  Co.,    . 

32« 

- 

- 

- 

- 

- 

10  07 

Maritime  Coaling  Co.,    . 

- 

600 

- 

- 

- 

- 

- 

10  14 

Maritime  Coaling  Co.,    . 

- 

878 

- 

- 

- 

- 

- 

10  6$ 

Maritime  Coaling  Co.,    . 

- 

486 

- 

- 

- 

- 

- 

1108 

Maritima  CoaUng  Co.,    . 

- 

61S 

- 

- 

- 

- 

- 

1148 

Castner,  Curran  &  Bullitt, 

- 

861 

- 

- 

- 

- 

- 

1167 

N.  E.  Coal  &  Coke  Co., 

- 

261 

- 

- 

- 

- 

- 

1168 

Coastwise  Coal  Co., 

- 

- 

16 

- 

- 

- 

- 

980 

Maritime  Coaling  Co.,    . 

- 

- 

290 

- 

- 

- 

- 

10  26 

N.  E.  Coal  ft  Coke  Co.. 

- 

- 

108 

- 

• 

- 

- 

12  43 

Maritime  Coaling  Co.,    . 

- 

- 

263 

- 

- 

- 

1148 

Maritime  Coaling  Co.,    . 

- 

- 

20 

m 

" 

- 

U68 

Castner,  Curran  ft  Bullitt. 

- 

- 

217 

- 

- 

- 

- 

11  M 

Locke  Coal  Co.,      . 

- 

- 

- 

0 

- 

- 

- 

630 

Gorman-Leonard  Coal  Co., 

- 

- 

- 

48 

- 

- 

- 

840 

Locke  Coal  Co 

- 

- 

- 

10 

- 

- 

- 

985 

Locke  Coal  Co 

- 

- 

804 

- 

- 

- 

11  50 

•Castner,  Curran  ft  Bullitt,    . 

- 

- 

- 

28 

- 

- 

- 

11  88 

Locke  Coal  Co., 

- 

- 

- 

60 

- 

- 

- 

12  37 

Batchelder  Bros.,    . 

- 

- 

•- 

- 

7 

- 

- 

10  40 

Staples  Coal  Co.,    . 

- 

- 

- 

- 

1 

- 

- 

705 

SUplesCoalCo 

•  ~ 

- 

- 

- 

14 

- 

- 

700 

Staples  Coal  Co 

- 

- 

- 

- 

7 

- 

- 

025 

SUplesCoalCo 

- 

- 

- 

- 

•7 

- 

- 

10  60 

C.  H.  Sprague  ft  Son.    . 

- 

- 

108 

- 

• 

10  82 
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Coai  deUvered  in  the  Bins  of  the  Sewerage  Works  Pumping  Stations  during  the  Year 

—  Concluded* 


Okoh  Tom,  BRUiONOOi  Coal. 


ll 

1^ 


i 


I" 


6. 

04 


I 


|l 


I 


88 


Batehekkr  Br».,   . 

St^>]M  Cod  Co.,    . 

Steplw  Cod  Co.,    . 

Stopleo  Cod  Co.,    . 

£.  RuaadI  Norton, 

E.  RuhbD  Norton, 

E.  RuhbD  Norton, 

E.  RuhbD  Norton, 

£.  RuaadI  Norton, 

City  Fual  Co., 

Stapka  Cod  Co.,    . 

J.  F.  Sheppard  St  Sons,  Inc., 

HaiHime  Coaling  Co.,   . 

Total,  Utnminooa,  . 

ToCd,  aAreaninsa,     . 

Averace  ooat,  bituminous, 

Average  eoat,  acreenings. 


2,M4 
110  76 


3.923 

31 

110  74 

17  11 


908 


111  18 


A25 

9 

111  81 

16  30 


18 

188 

3,313 

97 


3.9H 

15 

111  61 

17  74 


41 
28 
42 

246 
47 
47 

119 
34 


594 


19  54 


h 


400 


400 


110  55 


? 

I 


110  73 
11  25 
11  50 
13  23 

7  93 
797 

8  34 
845 
8  55 

11  50 
11  50 
13  22 
10  55 


Metropolitan  Sewerage  Outfalls. 

The  extension  of  the  Deer  Island  outfall  was  fully  described  in 
last  year's  report.  It  has  been  in  operation  during  the  year  and  the 
condition  of  the  harbor  water  at  this  point  is  very  much  improved. 
Except  at  the  slack  periods  of  the  tide  at  high  and  low  water  it  is 
difficult  to  detect  the  presence  of  sewage  in  this  locality. 

The  60-inch  outfalls  of  the  South  Metropolitan  System,  two  of 
which  were  completed  in  1904  and  the  third  one  in  1915,  are  in  good 
condition  and  free  from  deposit. 

During  the  year  the  average  flow  through  the  North  Metropolitan 
outfall  at  Deer  Island  has  been  66,500,000  gallons  of  sewage  per  24 
hours,  with  a  maximum  rate  of  163,000,000  gallons  during  a  stormy 
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period  in  February,  1918.  The  amount  of  sewage  discharged  in  the 
North  Metropolitan  District  averaged  115  gallons  per  day  for  each 
person,  taking  the  estimated  population  of  the  district  contributing 
sewage.  If  the  sewers  in  this  district  were  restricted  to  the  admission 
of  sewage  proper  only,  this  per  capita  amoimt  would  be  considerably 
decreased. 

In  the  South  Metropolitan  District  an  average  of  56,200,000 
gallons  of  sewage  has  passed  daily  through  the  screens  at  the  Nut 
Island  screen-house,  and  has  been  discharged  from  the  outfalls  into 
the  outer  harbor.  The  maximiun  rate  of  discharge  per  day,  which 
occurred  during  a  heavy  storm  on  June  12,  1918,  was  152,500,000 
gallons.  The  discharge  of  sewage  through  these  outfalls  represents 
the  amount  of  sewage  contributed  in  the  South  Metropolitan  System, 
which  was  at  the  rate  of  151  gallons  per.  day  per  person  of  the  esti- 
mated number  contributing  sewage  in  the  district. 

The  daily  discharge  of  sewage  per  capita  is  considerably  larger  in 
the  South  Metropolitan  District  than  it  is  in  the  North  Metropolitan 
District,  because,  owing  to  the  large  size  and  unused  capacity  of  the 
High-level  Sewer,  more  storm  water  is  at  present  admitted  to  the 
sewers. 

Material  Intercepted  at  the  Screens. 

The  material  intercepted  at  the  screens  at  the  North  Metropolitan 
Sewerage  stations,  consisting  of  rags,  paper  and  other  floating  mate- 
rials, has  during  the  year  amounted  to  1,742.8  cubic  yards.  This 
is  equivalent  to  1.942  cubic  feet  for  each  millioh  gallons  of  sewage 
pumped  at  Deer  Island. 

The  material  intercepted  at  the  screens  at  the  South  Metropolitan 
Sewerage  stations  has  amounted  to  2,493.6  cubic  yards,  equal  to 
3.28  cubic  feet  per  million  gallons  of  sewage  delivered  at  the  outfall 
works  at  Nut  Island. 

Studies  of  sewage  flows  in  the  MetropolitBrn  sewers  and  siphons 
indicate  that  they  are  free  from  deposit. 


Boston,  January  1,  19 19. 


FREDERICK  D.  SMITH, 

Chiif  Engineer  cf  Sewerage  WoHct. 
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Appendix   No.   1. 


Contracts  icade  and  pending  during 

(NoTB.  —  The  details  of  ooDtracts  made  before 


1. 

Number 

of 
Contraet. 


6 


8 


882^ 


383> 


886> 


3871 


8881 


3881 


3901 


S. 

WORK. 


Centiif ugal  pumpin|E  unit  for 
Northern  £ztra  Hich  Serv- 
ice pumping  station,  Arlinc- 
ton. 

Horiaontal  fire-tube  boiler  for 
Northern  Extra  Hi|^  Serv- 
ice puminng  station,  Arling- 
ton. 

Electric  power  transmission 
line  between  Waohusett 
power  station  in  Clinton 
and  Sudbury  power  station 
in  Southborough. 

Furnishing  steel  work  for  ex- 
tension of  coal  pocket  at  the 
Northern  Extra  High  Serv- 
ice pumping  station,  Arling- 
ton. 

Laving  20-inch  water  pipes  in 
Boston  and  Newton. 


MO  tons  20-inch  cast-iron 
water  pipe;  12  tons  special 
castings. 

36^300  pounds  12-inch  flexible- 
j<nnted  cast-iron  water  pipe; 
1,572  pounds  special  cast- 
ings. 

Furnishing  and  laying  granite 
and  seam  face  masonry  for 
extension  of  coalpoeket  at 
Northern  Extra  High  Serv- 
ice pumping  station,  Arling- 
ton. 


8. 

Num- 
ber of 
Bids. 


3 


3 


8 


Amoumt  or  Bid. 


4. 

Next  to 
Lowest. 


i. 

Lowest. 


810,055  00 


2,880  00 


78,000  00 


872  00 


30,486  00* 


52,080  00 


1,205  00 


80,000  00* 


3,288  00* 


74.477  00* 


820  00* 


30,455  00 


51,772  50* 


2,188  88* 


1,110  00* 


Contractor. 


F.  A.  Ifassur  k  Co., 
Boston. 


New    England   Iroa 
Works  Co.,  BostoD. 


F^ed  T.  Ley  ft  Co., 
Springfield, 


Builders  Iron  k  Sted 
Co.,    Cambridgs. 


Miehde  De  Sisto.  Wert 
RooKbury,  Mass. 


United  SUtes  Cirt 
Iron  Pipe  k  Foun- 
dry Co..  Philsdel- 
pma.  Pa. 

United  States  Cui 
Iron  Pipe  k  Foua- 
dry  Co..  Pbilsdel- 
phia.  Pa. 

F.  C.  Alexander,  Bos- 
ton. 


1  Contract  completed. 
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THE  Year  1918  —  Water  Works. 

lOlS  have  b«ea  civen  in  previous  reporta.] 


T. 

Date  of  Con- 
traet. 


Date  of 
Compietioii 
of  Contract. 


Prioes  of  Principal  Itema  of  Contracts. 


19. 

Value  of 

Work  done 

Dee.  81, 

1918. 


liar.  31,  1917 


May   15,  1917 


July  28,  1917 


Jan.   29,  1918 


May  29,  1918 


May     1,  1918 


June  26,  1918 


July   13,  1918 


June    6,  1918 


July   15,  1918 


July   24,  1918 


May     4,  1918 


Nov.    1,  1918 


Nov.  27,  1918 


Dec.    4,  1918 


Got.     1,  1918 


See  previous  report. 


See  previous  report. 


See  previous  report. 


For  whole  work,  1620, 


For  layinc  20-inch  cast-iron  pipe,  12.75  per  lin.  ft. ;  for 
laying  6-inch  and  16-inch  cast-iron  pipe  for  blow- 
offs  and  connections,  $2  per  lin.  ft.;  for  rook  exca- 
vation above  regular  giade  of  bottom  of  trench, 
86.60  per  ou.  yd.;  for  rock  excavation  below  regular 
grade  of  bottom  of  trench,  18  per  cu.  yd.;  for  earth 
excavation  below  regular  grade  of  bottom  of  trench, 
12  per  cu.  yd.;  for  chambers  for  20-inch  valves,  $60 
eaon,  for  16-inch  and  smaller  valves,  $40  each;  for 
concrete  masonry,  $10  per  cu.  yd. 

For  pipes,  163.70  per  ton  of  2,000  pounds,  for  special 
castings,  $106.00  and  $126.60  per  ton  of  2,000  pounds, 
all  f .  o.  b.  foundry. 

For  flexible  jointed  pipe,  6  cents  per  pound;  for 
special  caatings,  9.5  cents  per  pound,  all  lees  $6.90 
per  ton  of  2,000  poimds  allowed  for  freight. 

For  whole  work,  $1,119,    * 


$9,700  00 


2,324  51 


74.875  14 


620  00 


31,330  21 


51,701  97 


2.221  37 


1,119  00 


2 


3 


8 


'  Contract  baaed  upon  thia  bid. 
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CONTEACTS  HASE  AND  PENDING  DURING 


1. 

Number 

of 
Contract. 

2. 

WORK. 

^8. 

Num- 
ber of 
Bids. 

Amount 

or  Bro. 

8. 

4. 

Next  to 
Lowest. 

8. 

Lowest. 

Contnctor. 

9 

39-M 

Sale  and  purchase  of  electric 
energy  to  be  developed  at 
Sudbury    Dam   in   South- 
borough. 

2 

.1 

-a 

Edison  Electric  Illu- 
minating Co.  of  Bos* 
ton. 

10 

51-M 

Sale  and  purchase  of  electric 
energy  to  be  developed  at 
Wachusett  Dam  in  Clinton. 

1 

85.30  per 

M 

kilowatt 

hours. 

New  En^knd  Pover 
Co.  and  Edisoo  Elec- 
tric Illuminating  Co. 
of  Boston. 

11 

52-M» 

2,000  tons  anthracite  screen- 
ings for  Chestnut  Hill  pump- 
ing stations,   240   tons  for 
Arlington  pumping  station. 

Chest- 
nut 
Hill 
sta- 
tions, 

2. 
Arling- 
ton 
station, 
2. 

$5.15  per 
ton,  sub- 
ject to 
change  in 
fraight 
rate. 
86  per  ton, 
subject  to 
change  in 
freight 
rate. 

84.20«per 
ton,  sub- 
ject to 
change  in 
freight 
rate. 
84.65«per 
ton,  sub- 
ject to 
change  in 
freight 
rate. 

Dexter  A  Csrpenter, 
Inc.,  Boston. 

12 

53-Mi 

400  tons  anthracite  screenings 
for  Spot  Pond  pumping  sta- 
tion. 

1 

' 

85.30  per 
ton,  sub- 
ject to 
change  in 
freight 
rate. 

T^ke  Coal  Co.,  Msl- 
den,  Mass. 

■ 
1 

13 

54-Mi 

4,000  tons  bituminous  coal  for 
Chestnut  Hill  pumping  sta- 
tions, 400  tons  for  Arlington 
pumping  station. 

Chest- 
nut 
HiU 
sta- 
tions, 

2. 
Arling- 
ton 
station, 
1. 

88.35  per 
ton,  sub- 
ject to 
change  in 
freight 
rate. 

87.35Sper 
ton,  sub- 
ject to* 
change  in 
freight 
rate. 
87.80«per 
ton,  sub- 
ject to 
change  in 
freight 
rate. 

Rhaftsbury  Cos!  and 
Coke  Co..  Inc..  New 
York.  N.  Y. 

14 

55-Mi 

800  tons  bituminous  coal  for 
Spot  Pond  pumping  station. 

> 

2 

811  per  too, 
dehvored 
at  station. 

1 

88.70*  per 
ton,  sui>- 

jeetto 
change  in 

treight 

rate  or 
in  mining 
wage  scale, 

f .  o.  b. 

cars, 

Melrose. 

E.  Russell  Norton, 
Boston. 

15 

66-M» 

Venturi  meter  tube,  register 
and  chart  recorder. 

-1 

«•! 

-1 

Builders  Iron  Foundry, 
ProvideBoe,  R.  I. 

16 

6»-Mi 

Ash  conveyor  for  Spot  Pond 
pumping  station. 

2 

1,250  00 

609  00*1 

George  J.  ^•gu  Co.. 
Boston. 

17 

61-Mi 

Furnishing    two    electrically 
oi>erateahead  gate  hoists. 

1 

- 

800  00* 

Union  Gear  snd  Ms- 
chine  Co.,  BODtOIL 

1  Contract  completed. 

*  Contract  based  upon  this  bid. 
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THE  Year  1918  —  Watek  Works  —  Continued, 


7. 

Date  of  Con- 
triMt. 


Date  of 
Completion 
of  OMitfaot. 


Prices  of  Principal  Itema  of  Contraota. 


It. 

Value  of 

Work  done 

Dee.  31, 

1918. 


Dec.  21,  lOM 


Jan.    13,  1917 


June    4,  1917 


June    6.  1917 


July     9,  1917 


May  28.  1917 


Sept.  28,  1917 


Oct.    19.  1917 


Mar.     4.  1918 


Jan.  1,  1922 


Jan.  1,  1929 


Feb.     4,  1918 


Jan.    22,  1918 


June    8,  1918 


April  16.  1918 


Jan.   25,  1918 


June  20.  1918 


June  14,  1918 


About  6,000.000  kilowatt  houta  of  energy  per  srear  at 
10^.25  per  thousand  kilowatt  hours. 


About  7,000,000  kilowatt  hours  of  energy  per  year  at 
85.30  per  thousand  kilowatt  hours, 


See  previous  report. 


See  previous  report. 


See  previous  report. 


See  previous  report, 


See  previous  report. 


See  previous  report. 


For  whole  work.  I800. 


106.817  86 


.4 


9,980  70 


2,304  87 


27,420  85 


6,701  51 


725  00 


609  00 


800  00 


9 


10 


11 


12 


13 


14 


15 


16 


17 


*  Contract  based  upon  bid  of  86.25  per  thousand  kilowatt  hours  for  entire  output.    Other  bid 
for  portion  of  output. 

«  Delivery  of  energy  to  begin  Jan.  1.  1919. 

•  Competitive  bids  were  not  received. 
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CONTIUCTS  lUDB  AKD  PBNDINO  DUBINO 


1. 

Number 

of 
Contnwt. 

3. 

WORK. 

8. 

Num- 
ber of 
Bids. 

Aifouirr  or  Bid. 

f. 

.    4. 

Next  to 
.Loweat. 

8. 

Lowest. 

ContzBcCor. 

18 
19 

30 

31 
83 

e3-M 
03-M 

Acree- 
ment.i 

ment.i 
ment.i 

3,000  tons  aathraoite  sereeo- 
ins*. 

6,000  tons  tdtumiiMKis  ooal,    . 

Sale  and  purehaae  of  deetrio 
eiMKy  to  be  developed  at 
Waenuaett  Dam  after  expira- 
tion of  Contract  No.  3&-M 
and  until  energy  is  delivered 
under  Conti;act  No.  51-M 
after  completion  of  trans- 
miaaion  line  under  Contract 
No.  385. 

Furnishing    head    gates    for 
Waohusett  Aqueduct. 

and  boilers  at  northern  extra 
high  service  pumping  sta^ 
tion. 

-• 

4 

3 

1399  00 
338  00 

8350  00' 
379  00> 

Dexter  ft   Ctapeater. 
Inc.,  Boston. 

E.    Russell    Norton. 
Boston. 

• 

New  England   Power 
Co.,  Boston. 

A.  T.  Stearns  Lumber 
Co.,  Boston. 

Nightingale  ft  Childs 
Co.,  Boston. 

^  Contract  completed. 

>  Contract  based  upon  this  bid. 
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THE  Yeae  1918  —  Water  Works  —  Continued, 


T. 

Date  of  Con- 
tract. 


Date  of 
Completion 
of  Contract. 


Prices  of  Principal  Items  of  Contracts. 


It. 

Value  of 

Work  done 

Deo.  31. 

1918. 


Hay   13,  1918 
May  17.  1918 

Oct.     I,  1916 


Dec.  31,  1918 


Feb.  19,  1918 
Auc  24,  1918 


Mar.  22,  1918 


Oct.    15,  1918 


For  anthracite  screenincs,  12.26  per  ton  of  2,240 
pounds  f .  o.  b.  mine. 

For  bituminous  coal  the  United  States  Fuel  Admin- 
istration's prices  and  purchasing  commission  at 
time  of  shipment  —  Contractor  to  act  as  Acent  for 
the  Board. 


See  previous  report. 


For  whole  work,  8250, 


For  whole  work,  $279, 


84,694  46 
12,723  22 

88.948  64 


246  76 


279  00 


18 
19 

20 


21 


22 


*  Acrcement  made  with  New  England  Power  Company  with  which  the  Connecticut  River  Trans- 
mission Company,  the  eontraetor  under  Contract  No.  22-M,  was  consolidated. 
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Contracts  made  and  pending  during  the  Year  1918  —  Water  Works  — 

Conduded, 
Summary  of  Contracts  1896  to  1918,  ineluaiTo.  ^ 


Valued 

Work  done  Dee. 

31. 1918. 


Distribution  Deportment,  7  contractB, 

Waehiuett  DepBitment,  1  contract, 

388  oontracte  completed  from  1896  to  1917,  inclusive, 

■ 

Deduct  for  work'^ne  on  11  Sudbury  Reservoir  contracts  by  the  city  of  Boston, 
Total  of  396  contracts, 

'  In  this  summary  contracts  charged  to  nudntenanoe  are  excluded. 


189.017  06 

74.S75  14 

17.399,274  51 


I17,573,1M  71 
513.000  00 


$17,061,166  71 


No.  57.1 
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Table  No.  1 

2.  —  RcdnfaU  in  Inches  at  Jefferson 

,  Mass.,  in  1918. 

Dat  or  Month. 

* 

• 

a 
4 

■ 

jO 

£ 

• 

• 

< 

• 

• 

a 

5 

5 

• 

< 

■ 

1 

1 

• 

1 

• 

1 

8 

z 

• 

E 

1.  . 

2.  . 

3.  . 

- 

- 

0.06 

- 

- 

- 

0.23 

- 

- 

- 

- 

- 

— 

0.071 

• 

0.12 

- 

- 

- 

- 

— 

0.63 

. 

- 

4.     . 

- 

- 

0.381 

- 

~ 

- 

0.12 

0.15 

- 

- 

t 

- 

6,     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.28 

- 

6.     . 

t 

0.501 

0.20 

- 

- 

0.28 

- 

- 

- 

0.64 

- 

o.eo> 

7,     . 

0.42* 

- 

0.681 

- 

- 

0.76 

0.06 

- 

- 

0.12 

- 

- 

8.     . 

- 

- 

- 

- 

- 

- 

- 

- 

0.52 

- 

- 

0.07 

»,     . 

- 

0.06* 

t 

0.08 

- 

- 

0.78 

- 

- 

t 

- 

10,     . 

- 

0.041 

1.38» 

4 

- 

- 

0.09 

- 

- 

- 

- 

0.60 

- 

11.     . 

- 

- 

- 

t 

- 

- 

0.00 

0.27 

- 

- 

- 

t 

12.     . 

1.21  > 

- 

0.08» 

1 

- 

0.78 

0.10 

- 

1 

- 

- 

0.78* 

13.     . 

- 

- 

- 

1,12« 

- 

- 

- 

- 

1.12 

- 

- 

1 

14,     . 

- 

- 

0.81 » 

- 

0.26 

0.41 

0.19 

0.98 

- 

- 

- 

1 

15.     . 

I.IP 

0.81 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.9» 

16.     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

17, 

- 

0.081 

- 

- 

- 

- 

0.72 

- 

0.86 

- 

t 

- 

18. 

- 

- 

0.22* 

- 

- 

- 

- 

0.67 

- 

2.09 

- 

1», 

0.231 

t 

- 

- 

- 

- 

- 

- 

- 

- 

0.07 

- 

20. 

" 

1.51 

- 

- 

- 

- 

- 

- 

t 

1 

- 

- 

21. 

- 

- 

- 

0.98 

0.09 

1 

- 

- 

1.66 

0.84 

- 

- 

22. 

0.12 1 

0.191 

- 

- 

2.28 

- 

- 

- 

- 

- 

O.il 

23. 

- 

- 

- 

0.14 

- 

0.18 

- 

- 

- 

- 

- 

- 

24. 

- 

- 

- 

- 

- 

- 

- 

- 

0.06 

- 

- 

t 

25. 

0.07» 

1 

- 

- 

0.24 

1 

- 

- 

- 

- 

O.tt 

28. 

- 

0.78 

- 

- 

- 

- 

- 

0.08 

2.20 

- 

- 

1 

27. 

- 

- 

" 

- 

- 

- 

- 

- 

- 

- 

6.09> 

28. 

t 

1.18> 

- 

- 

- 

- 

- 

- 

- 

- 

0.81 

- 

29, 

0001 

- 

- 

0.06 

1 

- 

- 

0.87 

- 

- 

- 

- 

30. 

- 

- 

- 

t 

0.27 

- 

t 

- 

- 

t 

t 

- 

81. 

- 

- 

- 

0.86 

- 

- 

1.16 

0.42 

- 

0.82 

0.12 

048* 

1 

'otah 

. 

8.26 

5.27 

8.07 

3.58 

0.86 

4.78 

2.67 

8.06 

6.61 

2.06 

8.47 

4.0S 

1  Snow. 


Total  for  the  ywt,  42.69  inohes. 
>  Bainfall  included  in  that  of  following  day. 


*  Rain  and  snow. 
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Table  No.  3. 

—  Rainfall  in  Inches  at  Framingham,  Mass,^ 

in  1918. 

Day  of  Month. 

m 

1 

• 

£ 

• 

i 

1 

• 

i 

* 

>> 

S 

< 

• 

1 

m 

• 

1 
1 

• 

8 

If     •       •               • 

- 

- 

0.131 

- 

0.08 

- 

t 

- 

- 

- 

- 

- 

2. 

- 

- 

- 

- 

- 

- 

0.04 

- 

- 

1 

- 

t 

3. 

0.021 

0.151 

- 

0.20 

- 

- 

- 

1 

- 

0.09 

- 

t 

4. 

- 

- 

t 

- 

- 

- 

0.08 

- 

- 

- 

1 

0.18* 

6,     - 

- 

- 

0.101 

- 

- 

- 

t 

0.16 

- 

- 

0.85 

- 

6,     . 

- 

1 

0.11 

- 

- 

0.07 

0.18 

- 

- 

0.18 

- 

0.681 

7.     . 

t 

0.081 

0.451 

- 

0.06 

0.50 

1.06 

0.06 

- 

- 

- 

- 

8.     . 

0.74* 

- 

- 

- 

0.06 

- 

- 

- 

1 

- 

- 

- 

». 

- 

0.28* 

t 

0.08 

- 

- 

- 

0.44 

0.82 

- 

t 

- 

10. 

- 

0.04> 

1.17« 

- 

- 

0.05 

0.88 

- 

- 

- 

0.16 

- 

11. 

- 

- 

- 

- 

- 

- 

0.24 

0.16 

- 

- 

- 

t 

12. 

1.18* 

- 

0.03 

t 

- 

0.24 

- 

- 

1 

0.11 

- 

0.95* 

18. 

- 

- 

t 

t 

- 

- 

- 

1.79 

0.08 

0.07 

t 

14. 

t 

- 

0.85* 

1.41» 

0.29 

0.02 

- 

0.26 

- 

- 

- 

t 

15. 

O.M> 

0.08 

- 

- 

- 

- 

- 

- 

- 

" 

- 

0.67 

16. 

- 

t 

- 

- 

- 

- 

- 

- 

- 

0.01 

- 

- 

17. 

- 

0.141 

- 

1 

- 

- 

0.75 

- 

- 

- 

1 

- 

18. 

- 

- 

- 

0.28 

- 

- 

- 

- 

1.16 

- 

1.64 

- 

1»,     . 

0.00> 

1 

- 

- 

- 

0.07 

- 

- 

- 

- 

- 

- 

20.     . 

- 

0.71 

- 

1 

- 

- 

0.06  < 

- 

t 

t 

0.07 

- 

21. 

- 

- 

- 

1.28 

t 

1 

- 

- 

1.60 

0.17 

- 

- 

22.     . 

0.10> 

0.151 

- 

- 

0.14 

2.48 

- 

- 

- 

- 

- 

0.29 

23.     . 

- 

- 

- 

0.07 

- 

0.19 

- 

- 

- 

- 

- 

- 

24.     . 

• 

- 

- 

- 

- 

- 

- 

0.01 

0.07 

- 

- 

t 

25.     . 

0.021 

• 

1 

- 

- 

0.17 

- 

0.02 

- 

- 

- 

- 

0.70 

28. 

- 

1.04 

- 

- 

- 

- 

- 

0.08 

t 

0^ 

- 

- 

27.  .. 

- 

- 

- 

- 

0.05 

- 

• 

- 

2.78 

- 

- 

- 

28.     . 

t 

1.10» 

- 

- 

- 

- 

- 

- 

- 

- 

1 

- 

2». 

0.19> 

- 

- 

t 

- 

- 

- 

0.18 

- 

- 

0.27 

0.011 

80. 

- 

- 

- 

1.2« 

0.16 

- 

t 

- 

0.12 

- 

0.08' 

- 

81. 

- 

- 

- 

- 

- 

- 

1.85 

0.19 

- 

0.48 

- 

0.85* 

T 

oCals 

» 

8.84 

8.72 

2.43 

4.58 

1.03 

8.57 

4.06 

1.44 

8.29 

1.04 

2.50 

8.78 

1  Snow. 


Total  for  the  year,  89.77  inches. 
*  Rainfall  included  in  that  of  following  day. 


*  Rain  and  enow. 
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Table  No.  4.  —  RainfaU  in  Inches  at  CheUntd  HiU  Reservoir,  1918, 


Date. 


Jan.    7,  . 

Jan.    8,  . 

Jan.  12.  . 

Jan.  12,  . 

Jan.  15,  . 

Jan.  15,  . 

Jan.  17,  . 

Jan.  19,  . 

Jan.  19,  . 

Jan.  22,  . 

Jan.  25,  . 

Jan.  28,  . 

Jan.  29,  . 

Total, 


Feb.  3,  . 
Feb.  6,  . 
Feb.  9,  . 
Feb.  10,  . 
Feb.  15,  . 
Feb.  16,  . 
Feb.  17,  . 
Feb.  19,  . 
Feb.  20,  . 
Feb.  22,  . 
Feb.  28,  . 
Feb.  26,  . 
Feb.  28,  . 
Mar.    1,  . 

Total, 


Mar.  1,  . 
Mar.  4,  . 
Mar.  5,  . 
Mar.  6,  . 
Mar.  7,  . 
Mar.  9,  . 
Mar.  10.  . 
Mar.  10,  . 
Mar.  14,  . 
Mar.  14, . 

Total. 


Apr.  8, 
Apr.  4, 
Apr.  11, 
Apr.  13, 
Apr.  18, 
Apr.  14, 
Apr.  17. 
Apr.  18, 
Apr.  20. 
Apr.  21. 
Apr.  28, 
Apr.  24, 
Apr.  29, 
Apr.  30, 
May    1.  . 

Total. 


Amount. 


Duration. 


I 


.76« 

.66> 

.25 

.55> 

.44 

.04 » 

.13' 

.05' 

.20' 

.05' 

.34 


3.46 


5.00  A.M.  to 


1.15 

4.45 

1.15 

9.45 

4.15 

1.15 

12.10 

12.00 

4.15 

11.30 


A.M.  to 
A.M.  to 
A.M.  to 
A.M.  to 
A.M.  to 
A.M.  to 
P.M.  to 
M.  to 
A.M.  to 
A.M.  to 


7.80  A.M. 

4.45  A.M. 

9.45  A.M. 

9.45  A.M. 
12.45  P.M. 

6.40  A.M. 

9.30  A.M. 

2.35  P.M. 

7.00  P.M. 
12.15  P.M. 

7.00  A.M. 


.16» 

.041 

.361 

.081 

.15 

.16' 

.62 

.16' 

1.09 
1.22 


4.04 


10.00  A.M.  to 

6.20  P.M.  to 

9.00  A.M.  to 

9.00  A.M.  to 

12.30  A.M.  to 

10.10  P.M.  to 

2.45  P.M.  to 

3.00  P.M.  to 

12.15  A.M.  to 

11.00  A.M.  to 


10.30  P.M. 

11.00  P.M. 

3.30  P.M. 
7.00  P.M. 
8.45  A.M. 

9.00  A.M. 

7.30  A.M. 

2.00  A.M. 

9.45  A.M. 
7.30  A.M. 


I 


.10 
.33' 

.10 

.40' 

.64« 

.11' 
.061 
.2i 


1.98 


7.30  A.M.  to 
8.00  P.M.  to 

6.00  A.M.  to 

12.45  A.M.  to 

7.30  P.M.  to 

5.30  A.M.  to 

4.30  A.M.  to 

12.00   M.  to 


3.30  P.M. 

3.00  A.M. 
9.00  A.M. 

3.15  P.M. 

12.30  A.M. 

8.00  P.M. 
12.00  M. 

9.00  P.  M. 


.28 
.83> 
.29 
.33 

1.55 
.08 
.04 

1.15 


4.50 


1.00  P.M.  to 

1.30  A.M. 
11.30  P.M.  to 

8.00  A.M. 
8.00  A.M.  to 

84M)  A.M. 
9.35  P.M.  to 

4.80  A.M. 
6.30  P.M.  to 

11.45  P.M. 
11.15  P.M.  to 

5.00  A.M. 

4.J0  P.M.  to 

7.30  A.M. 

1.30  A.M.  to  7.30  A.M. 


DATS. 


May  1,  . 
May  6,  . 

May  7,  . 
May  8,  . 
May  14,  . 
May  22,  . 
May  25,  . 
May  26,  . 
May  27.  . 
May  28.  . 
May  29.  . 
May  30.  . 

Total, 


6, 
7, 
9r 


June 
June 
June 
June  10, 
June  12. 
June  14, 
June  19, 
June  21, 
June  22, 
June  23, 

Total, 


July  1,  . 
July  2,  . 
July  4.  . 
July  5,  . 
July  6,  . 
July  7,  . 
July  10,  . 
July  10,  . 
July  11.  . 
July  12,  . 
July  12,  . 
July  14,  . 
July  15,  . 
July  17.  . 
July  18.  . 
July  19.  . 
July  30.  . 
July  31,  . 

Total, 


Amount. 


Duration. 


Aug.  5, . 
Aug.  8, . 
Aug.  11. . 
Aug.  14, . 
Aug.  24, . 
Aug.  29, . 
Aug.  81, . 

Total, 


.04 
.04 
.05 
.06 
.19 
.20 
.17 

.15 
.17 
.10 


1.17 


7.30 
4.00 
1.15 
10.00 
6.30 


A.M. 
P.M. 
A.M. 
A.M. 
A.M. 


12.15  A.M. 

8.05  P.M. 

7.00  A.M. 

3.45  P.M. 
6.10  P.M. 


to  9.00  AJi. 
to  4.80  P.M. 
to   2.00  a.m. 

to  10.80  A-M. 

to  3.00  P.M. 
to  6.45  a.m. 
to 

2.15  A.M. 
9.00  A.M. 

7.30  P.M. 

3.00  A.M. 


to 
to 
to 


.05 
.33 
.08 

.16 
.04 
.03 
,67 

.04 


2.40 


3.15  P.M. 

9.00  A.M. 
5.15  A.M. 

7.30  A.M. 
4.15  P.M. 
8.40  P.M. 

11.00  P.M. 
9.10  A.M. 


to 
to 
to 


6.30  P.M. 
8.00  P.M. 


to 
to 


10.00  A.M. 

0.00  P.M. 
_  9.00  P.M. 
to  10.45  P.M. 
to 

3.05  P.M. 
to   8.30  P.M. 


.25 

.08 
.19 

.06 
.06 
.10 
.25 


.78 
.06 
.24 

.06 
1.22 


3.93 


6.50  P.M.  to 

12.00     M.  to 
10.30  A.M.  to 

3.00  P.M.  to 

1.15  A.M.  to 

4.15  P.M.  to 
10.20  P.M.  to 

4.15  P.M.  to 
2.00  P.M.  to 
8.06  P.M.  to 
4.30  P.M.  to 

6.20  P.M.  to 
1.20  P.M.  to 


4.00  A.M. 

5.40  PJi. 

1.15  P.M. 
4.10  P.M. 
3.30  A.M. 
5J0  P.M. 

2.15  A.M. 

5.30  P.M. 
5.00  P.M. 
8.50  P.M. 

840  p.m. 
7.06  P.II. 

11.15  A.M. 


.10 
.86 

.14 
.06 
.20 
.80 


1.68 


4.20  A.M. 
4.15  P.M. 


to 

to 


6.30  p.M 
7.80  A.M 

11.80  A.M.  to 
8.20  A.M.  to 


6.80  A.M. 

8.60  A.M. 
to  9.15  P.M. 
to  10.40  P.M. 

6.30  P.M. 

5.80  A.M. 


1  Snow. 


*  Rain  and  snow. 
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Table  No.  4.  —  Rait^cM  in  Inchea  at  Chestnut  Hill  Reservoir,  1918  — 

Concluded. 


DATS. 

Amount. 

Duration. 

Date. 

Amount. 

Duration. 

Sept.   8. 

\     1.04 

2.40  P.M.  to 

Nov.    4. 

1 

.10 

8.00  A.M.  to 

Sept.    9. 

5.80  A.M. 

Nov.   5, 

7.00  A.M. 

Sept.  12, 

\     2.40 

6.00  P.M.  to 

Nov.  10. 

.10 

12.20  A.M.  to  10.15  A.M. 

Sept.  13. 

2.15  P.M. 

Nov.  13. 

.12 

7.00  P.M.  to  11.45  P.M. 

Sept.  17, 

\     1.74 

5.30  P.M.  to 

Nov.  17. 

1 

1.30 

10.15  A.M.  to 

Sept.  18, 

/ 

7.00  P.M. 

Nov.  18. 

11.15  P.M. 

Sept.  ao. 

1     1.44 

6.20  A.M.  to 

Nov.  20, 

.08 

4.30  A.M.  to    6.20  P.M. 

Sept.  21. 

/ 

e.i5  A.M. 

Nov.  28. 

1 

.18 

9.00  P.M.  to 

Sept.  34. 

.12 

5.00  A.M.  to 

3.00  P.M. 

Nov.  29, 

7.30  A.M. 

Sept.  25. 

\     2.44 

10.00  P.M.  to 

Sept.  37. 

4.45  A.M. 

Total,       . 

1.88 

Sept.  ao, 

{       .16 

11.10  P.M.  to 

3.45  A.M. 

Oct.     1. 

TX                     A 

t^tf  % 

« A    tfk#%                           A               A    £^% 

#*«           ■ 

Dec.    3. 

.05  > 

12.30  A.M.  to     6.00  A.M. 

Total, 

9.34 

Dec.    4. 
Deo.   6. 

.21 
.60> 

2.30  A.M.  to    9.30  P.M. 

2.00  A.M.  to     1.30  P.M. 

Dec.    8. 
Dec.  11. 

< 

.04 
1.09< 

1.40  P.M.  to    3.00  P.M. 

2.30  P.M.  to 

Octk    2,  . 

}    •" 

10.20  P.M.  to 

Deo.  12. 

9.00  A.M. 

Oct.   3,  . 

8.00  A.M. 

Dec.  13, 

.81 

1.45  P.M.  to 

Oct.    6.  . 

.20 

4.25  P.M.  to 

5.00  P.M. 

Dec.  15, 

6.00  P.M. 

Oct.  12.  . 

.15 

2.15  P.M.  to 

8.00  P.M. 

Dec.  22. 

.28 

4.00  P.M.  to 

Oct.  1«.  . 

.04 

5.15  A.M.  to 

7.30  A.M. 

Dec.  23. 

5.00  A.M. 

Oct.  20,  . 

\       .16 

7.10  P.M.  to 

Dec.  24. 

} 

.61 

4.20  P.M.  to 

Oct.  21.  . 

J 

6.30  A.M. 

Dec.  25, 

1.15  A.M. 

Oct.  28,  . 

\       .04 

10.00  P.M.  to 

Deo.  26. 

.041 

2.00  P.M.  to    6.30  P.M. 

Oct.  27.  . 

J 

2.00  A.M. 

Deo.  28. 

' 

.05  > 

9.15  P.M.  to 

Oct.  30.  . 

)       .58 

11.30  P.M.  to 

Dec.  29. 

8.30  A.M. 

Oct.  31.  . 

/ 

3.30  P.M. 

Dec.  31. 
Jan.    1.  . 

■ 

.40 

11.30  A.M.  to 

7.30  A.M. 

Total.       . 

1.25 

J 

Total. 

4.18 

>  Snow. 


*  Rain  and  enow. 
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Table  No.  13.  —  Sources  from  which  and  Periods  during  which  Water  has  been 

drawn  for  the  Supply  of  the  Metropolitan  Water  District. 

From  Wachusett  Reservoir  irUo  ihe  Wachuseti  Aquetiuct, 


Month. 


January, 
February, 
Mfltrch, 
April, 
May,       . 
June, 
July, 
August,  . 
September, 
October, 
November, 
Deoembw, 
Totals, 


Number  of 
Days  during 

which 

Water  was 

flowing. 


26 
32 
26 
26 
26 
25 
26 
27 
22 
24 
23 
25 


208 


Actual  Txub. 


Hours. 


Minutes. 


292 
241 
231 
236 
251 
288 
301 
293 
226 
210 


234 


3.020 


4 

,50 
40 

5 
25 
45 
40 
50 

6 

85 
55 


864 


Million 
Gallons 
drawn. 


4.180.3 
2.040.2 
1,872.5 
8,117.0 
8,261.2 
4,175.0 
4.007.4 
4.173.3 
2.006.0 
2,884.4 
8.055.0 
2.080.5 


30.663.5 


Total  actual  time,  126.00  days. 

Total  quantity  drawn.  30,663,500.000  gallons. 

From  Sudbury  Reservoir  through  the  Weston  Aqueduct  to  Weston  Reservoir. 


Month. 


Number  of 
Days  during 

which 

Water  was 

flowing. 


January, 
February,' 
March,    . 
April, 
May. 
June, 
July, 
August,  . 
September, 
October, 
November, 
December, 
Totals. 


26 
28 
^1 
26 
26 
25 
26 
26 
24 
26 
25 
25 


314 


Actual  Txub. 


Hours. 


353 
406 
471 
372 
361 
325 
355 
354 
364 
386 
877 
376 


4,505 


Minutes. 


40 
5 
46 
50 
1 
00 
44 
58 
10 
28 
00 
20 


11 


Million 
Gallons 
drawn. 


1,502.6 
1.785.1 
2.000.1 
1.472.1 
1.306.7 
1.264.8 
1,421.8 
1.357.1 
1.420.0 
1.631.2 
1.503.4 
1,582.8 


18,436.7 


Total  actual  time,  187.72  days. 

Total  quantity  drawn,  18,436,700.000  gallons. 
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Table  No.  13  —  Concluded. 

From  Framingham  Reservoir  No,  S  through  the  Sudbury  Aqueduct  to  Chetlnui  HiU  Reservoir. 


Month. 


Number  of 

DayBduzinc 

which 

Water  waa 

flowisc. 


Actual  Time 
(Hours). 


llilUon 
GaUona 
drawn. 


January, 
February, 
March,  . 
April,     . 
May,      . 
June, 
July,      . 
August, 
September, 
October, 
November, 
December, 
Totals, 


31 
28 
31 
30 
31 
30 
31 
31 
30 
81 
30 
31 


365 


744 
672 
743 
720 
744 
711 
744 
744 
730 
745 
720 
744 


8.751 


2,861.3 
2,386.1 
2,116.3 
3.036.5 
3,333.5 
2.461.8 
2.468.3 
2,611.9 
2.062.5 
1.042.8 
1.967.1 
1.994.3 


27,241.3 


Total  actual  time,  364.63  days. 

Total  quantity  drawn,  37,241,200,000  gallons. 


Table  No.  14.  —  Average  Daily  Quantity  of  Water  flowing  through  Aqitedud 

in  1918  by  Months.^ 


Month. 


Wachusett 
Aqueduct 

into 
Sudbury 
Reservoir 
(Gallons). 


Weston 

Aqueduct 

into 

Metropolitan 

District 

(Gallons). 


Sudbury 

Aqueduct 

into 

Chestnut  Hill 

.  Reservoir 

(Gallons). 


Coehituats 

Aqueduct 

into 

Chestnut  Hill 


(QalloDs). 


January, 
February,    . 
March, 
April,  . 
May,    .        . 
June,    . 
July,    . 
August, 
September, 
October, 
November,  . 
December,  . 
Average, 


134.684.000 
105.154,000 

60.317,000 
103,757,000 
105,026,000 
139.023.000 
131,997,000 
134.465.000 

06.707,000 

92,778,000 
101,713.000 

96.284,000 


106.503.000 


48,471,000 
63,754,000 
67,804.000 
49.070,000 
45.055,000 
42,160,000 
45,865,000 
43,777,000 
47,333,000 
52.548,000 
50,113,000 
51,058,000 


50,512,000 


92.297,000 
85,218.000 
68.360,000 
67.850,000 
75.274.000 
82.060.000 
79.622,000 
84.255.000 
68.750,000 
62,586.000 
66.570.000 
64.339.000 


74.683.000 


1,200,000 
4.189.000 


423,000 


1  Not  including  quantities  wasted  while  cleaning  and  repairing  aqueduota. 
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Table  No.  32. 


Chemical  Examinations  of  Water  from  a  Faucet  in  Boston^ 
from.  1892  to  1918, 

[Parts  per  100.000.] 


Ykar. 


1802 
1808 
1804 
1886 
1806 
1807 
1808 
1800 
1000 
1001 
1002 
1008 
1004 
1005 
1006 
1007 
1006 
1000 
1010 
1011 
1012 
1018 
1014 
1015 
1016 
1017 
1018 


Color, 


I 


50Q 

I 

PL4 


.87 
.68 
.68 

.60 
.46 
.66 
.40 
.28 
.20 
.20 
.80 
.20 
.28 
.24 
.24 
.22 
.10 
.18 
.14 
.26 
.17 
.18 
.14 
.16 
.18 
.16 
.18 


Residuk  on 
Evaporation. 


3 
5 


4.70 
4.64 

4.64 
4.00 
4.20 
4.82 
4.10 
8.70 
8.80 
4.48 
8.08 
8.08 
3.03 
8.86 
8.86 
883 
8.60 
3.46 
3.06 
4.18 
8.S6 
8.06 
4.12 
8.78 
4.63 
4.46 
3.80 


I 

•a 


5 


1.67 
1.84 
1.88 
2.02 
1.67 
1.84 
1.60 
1.30 
1.20 
1.64 
1.66 
1.60 
1.60 
1.60 
1.30 
1.40 
1.36 
1.43 
1.24 
1.66 
1.23 
1.16 
1.10 
1.04 
1.86 
1.68 
1.46 


AlOCONIA. 


ALRUMINOm. 


a 


> 


I 

00 


.0007 
.0010 
.0006 
.0006 
.0006 
.0000 
.0008 
.0006 
.0012 
.0013 
.0016 
.0018 
.0028 
.0020 
.0018 
.0018 
.0011 
.0011 
.0013 
.0016 
.0018 
.0014 
.0014 
.0016 
.0013 
.0015 
.0010 


.0168 

.0188 

.0174 

.0147 

.0160 

.0150 

.0107 

.0176 

.0166 

.0142 

.0108 

.oin 

.0162 

.0136 

.0136 

.0122 

.0167 

.0180 

.0168 

.0142 

.0130 

.0110 

.0126 

.0110 

.0130 

.0121 

.0146 

.0121 

.0160 

.0184 

.0120 

.0100 

.0116 

.0002 

.0128 

.0108 

.0118 

.0103 

.0156 

.0128 

.0164 

.0110 

.0160 

.0120 

.0138 

.0116 

.0167 

.0134 

.0133 

.0107 

.0142 

.0124 

.0164 

.0128 

.0080 
.0027 
.0010 
.0022 
.0023 
.0016 
.0016 
.0014 
.0018 
.0016 
.0020 
.0016 
.0018 
.0021 
.0026 
.0080 
.0024 
.0026 
.0016 
.0020 
.0034 
.0026 
.0022 
.0028 
.0026 
.0018 
.0026 


O 


.41 
.38 
.41 
.40 
.87 
.40 
.30 
.24 
.25 
.86 
.20 
.80 
.34 
.86 
.84 
.83 
.83 
.28 
.28 
.88 
.86 
.35 
.30 
.88 
.36 
.83 
.20 


•8 


a 

8 

a 

I 

M 

o 


.60 
.68 
.60 
.66 
.64 
.44 
.86 
.38 
.42 
.40 
.89 
.87 
.86 
.36 
.32 
.36 
.25 
.22 
.33 
.29 
.26 
.25 
.25 


i 
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Table  No.  34.  —  Number  of  Bctcteria  per  Ctibic  Centimeter  in  Water  from  Vari- 
Otis  Parts  of  the  Metropolitan  Water  Works,  from  1898  to  1918,  indiisive. 

(Ayeraces  of  weekly  determinations.] 


Ykab. 


Chxstnut  Hill  Rebebtoir. 


Sudbury 
Aqueduct 
Terminal 
Chamber. 


Cocbituate 
Aqueduct. 


Effluent 

Gate-house 

No.  2. 


1898,  . 
1890,  . 

1900,  . 

1901,  . 

1902,  . 

1908,  . 

1904,  . 

1905,  . 
1900,  . 
1907.  . 

1906,  . 

1909,  . 

1910,  . 

1911,  . 

1912,  . 
1918,  . 

1914,  . 

1915,  . 
1915,  . 

1917,  . 

1918,  . 


207 
224 
248 
225 
203 
75 
847 
495 
231 
147 
102 
198 
210 
205 
429 
123 
288 
163 
128 
178 
1.168 


145 
104 
118 
149 
168 
120 
172 
396 
145 
246 
138 
229 

204 
450 
243 


112 
168 


SOUTHXRN  SbbTXCB  TaPB. 


Ill 

217 
256 
169 
121 

96 
220 
489 
246 
118 
137 
119 
180 
151 
227 
157 
252 
128 

85 
119 
705 


Low  Service, 

180  Boylston 

Street. 


90 
117 
188 
162 
164 
126 
176 
231 
154 
130 
186 
150 
178 
175 
249 
119 
174 
117 
102 
119 
317 


Hish  Service, 

1  Ashburton 

Place. 


123 
181 
168 
246 
248 
355 
443 
261 
176 
148 
195 
218 
197 
259 
140 
220 
134 
105 
141 
544 
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Table  No.  37. 


TemjierabwreB  of  the  Air  at  Three  Stations  on  the  Metrop6lita» 
Water  Works  in  1918. 

[Decrees  Fahrenheit.] 


Month. 


January,   . 
February, 
Mareh, 
April, 
May, 
June, 
July, 
Auffuat, 
September, 
October, 
November, 
December, 
ATerages, 


Chsbtkut  Hzll 
Rbsbbvoib. 


a 

•a 


50 
M 
67 
78 
89 
83 
96 
96 
82 
78 
68 
60 


I 

a 
I 


—8 
—14 

>i 

19 
83 
87 
44 

41 
81 
25 
10 

4 


a 
8 


22.2 

29.9 
.1 

44.2 
60.6 
62.1 
68.0 
68.8 
57.7 
58.5 
89.4 
29.1 


FRAMXiraHAlI. 


48 
55 
66 
78 
88 
98 
96 
95 
88 
79 
65 
59 


S 


-14 
1 
27 
87 
87 
50 
44 
87 
29 
15 
10 


3 


18.4 
24.9 
86.5 
47.8 
64.8 
65.0 
71.1 
72.0 
60.7 
55.2 
42.4 
82.1 


49.2 


a 


49 
54 
68 
72 
86 
86 
92 
98 
78 
77 
64 
57 


GUNTON. 


s 


—7 
—16 

27 
88 
41 
49 
44 
87 
81 
15 
6 


I 


16.9 
23.2 
lft.9 
88.6 
61.9 
62.0 
69.4 
60.6 
58.6 
58.5 
41.9 
81.5 


1  iff<tiimnm  thermometer  out  of  order. 
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Table  No.  41.  —  Number  of  Service  Pipes,  Meiers  and  Fire  Hydrants  in  the 
Several  Cities  and  Towns  supplied  by  the  Metropolitan  Water  Works,  Dec. 
SI,  1918,  and  the  Number  of  Services  and  Meters  installed  durijig  the  Year 
1918. 


CiTT  OB  Town. 


SorviOQB. 


Moton. 


Fire 
HydimntB. 


instaUed. 


M«ten 
inatalki 


Arlinston« 
Bdmont,  . 
Boston,     . 
Chelsea,    . 
Everett,    . 
Leadncton, 
Maiden,    . 
Medford,  . 
Melroee,    . 
Milton« 
Nahant,    . 
Quincy,     . 
Revere,.  ^ 
SomerviDe, 
Stoneham, 
Swampeoott, 
Watertown, 
Winthrop, 
Totala, 


8.171 
1,755 
105.458 
5.1M 
6.043 
1.264 
8,198 
6.680 
4,100 
8.055 
787 

10.848 
4.754 

13,614 
1,657 
1,054 
8,184 
3.031 


188.040 


3.m 

1.755 
63.187 
5.184 
8.811 
1.364 
7.070 
6.680 
4.380 
3.055 
557 
0.370 
8.661 
10.116 
1.640 
1.054 
8.101 
3.060 


133.774 


503 
318 

0.670 
401 
586 
831 
610 
711 
380 
440 
101 

1.307 
804 

1.830 
156 
300 
415 
814 


17.705 


68 
38 

343 
18 
35 
38 
66 
58 
88 
29 
0 

387 
47 
S3 
13 
88 
58 
15 


1.066 


68 
» 

318 
» 

881 
38 

114 

58 

38 

89 

9 

184 
58 

in 
ij 

88 

0 
15 


1.450 


>  Inclodee  smaU  portion  of  SaugUB. 


No.  57.] 


AND  SEWERAGE  BOARD. 


203 


6Q 


4 


« 


«> 

■^ 
g 


I.? 
c 

i  e 

II 


o" 

fi 


Pq 


o 


e5 


g 


H 

a 


o 

OQ 


Sa3 


*ainaxTaT|i( 


'mnixzpcvpi 


SSilSiSsSSSi 


^  § 


3  §  §  I  §  i  S 


§ 


an 

IS 


paB 


'nmmnnpi 


'uiiiuipLvpi 


§§l§Si§S§ 


s 


an 

9  ^ 


*uinuiiuTp{ 


'Qmuiizvji^ 


§§§§§§§§§§§§ 


S§§§i§i§lsal 


u 

i 

03 

I 


H 

o 


'UlIlUIIUl)^ 


SSS^SSS^S&SSSS 


'nmuiixvj,^ 


s  s  s  s  s  s  s 


S    8    S    3 


Sg1 

!3  O  H 


3 


*uiiiiiiia{y[ 


*iiiniiipcv]i{ 


SSS8SS8SSSS3 


8    S    S    S 


r*     to     t^     t^ 


s  s 


s 


SSI 


s 


8 


09 


s 


C  n  -^  ^ 

sasa 


•g  B  w  ^ 

o  a  S  ^ 
2  fl 


*UII1U2IUI|^ 


'omuiLivji^ 


S    8 


^S       4D       q5       ^9       ^9       to 


S    8 


'      '     '    6    g    S    8    8    8 


o    S 

ass 

»   8 


*ixmuiiuiji|[ 


'oinuiixvj,^ 


888888S8S888 


8    8    R    8    8 


t^    b« 


8 


b;      t>      t> 


S 


'uinmniipi 


'ixniuiixvj,^ 


R   r:   g   12 


99      M 


s:  f:  f:  8  8  g  8 


ssss^ssss^ 


8    S 


^o 


sis 


C  (*  *!! 

2*1 

■  mm 


s 


*iiinnx|iii]{ 


'csnuiizvji^ 


il 


889S88899:SI99 


$$39SSSSSS38 


8 


8 


9 


•o 


•  •  •  w  |\- 1  i 


9  £ 
»5  &< 


204 


METROPOLITAN  WATER 


[Pub.  Doc, 


a 
o 

O 
I 

3 

Si 


1 


1 


o 

» 


« 

H 

OQ 

n 
o 

& 
s 

H 

g 

O 


•§ 

I 

B 

i 

M 
OQ 

s 

n 
S 

H 


S 


O  3  *  fi 


3 
5p« 


g 


O 

>-  o 


3  »•' 

■  5    •'4 
SPHk 

"Is 


is 


fi4|H 

>  O  M  H 

iSg 

tt  s:  H 


s 


H  O    . 


K 

ags 


H 


IMS 

H  M  H  « 


'inniuiuiK 


ssp:::s:;:css 


s  e  s 


*iiiniu|zv|| 


0k      40      40       oK      00 


S    So    S    SS    8S    S 


'UIUUI1U|P| 


'ixmuiuvji^ 


Fi«l^e9et^C!»^40eo4t^Ok 


S) 


§iS§l§§3§ 


'uiuuiniiji 


'lUIlUllZVJI^ 


§§3S§3«i§§§3 


§§iii§§i§iii 


'inncuiniyi 


iiisiiiiiiii 


'uiiiyiixvj^ 


e«e«2SS«e«SMe«e«Me« 


S 


*U1UIUII1IJ|I( 


'UlUUllZVJI^ 


S§§Siii§l§3§ 


ssssssgsss 


'nmTonzTji 


M 


a 


i  i 


'UIIiUllX«|| 


§i§§ii§§§§§ 


§ 


'iixnanaiK 


'UII1U1ULV|| 


i  §  §  8  §  S  ss 


§  S  § 


a 


s 


'  uiuuiiuin 


'uinuiavyn 


99 


§iiS§§§§iS§S 


§§i§§SSS§iSS 


S 


iT'iT* 


No.  57.] 


AND  SEWERAGE  BOARD, 


205 


Appendix   No.   3. 


WATER  WORKS  STATISTICS  FOR  THE  YEAR  1918. 

The  Metropolitan  Water  Works  supply  the  Metropolitan  Water 
District,  which  includes  the  following  cities  and  towns:  — 


City  ob  Town. 


Population, 
Census  of  1915. 


Estimated 
Population, 
July  1, 1918. 


Arlington, 

BelmoQt, 

Boston, 


ji!ivefevfc, 

Leadngton, 

Maiden, 

Medford, 

Melraee, 

Milton, 

Nahant.     . 

Newton,  >  . 

Quinsy, 


SomsTTiUe,        ........ 

Stoneham, 

Swampscott,      ........ 

Watettown,        ........ 

Winthrop 

Total  population  of  Metropolitan  Water  District, 
Saugus,* 


14,889 

8,081 

745.439 

43.4S6 

37,718 

5.538 

48.907 

80,509 

16,880 

8.600 

1,387 

43,113 

40.674 

25.178 

86,854 

7,489 

7.345 

16,515 

12.758 


1,201,300 
280 


16.910 

9,330 

790.330 

47.570 

40,700 

5,900 

62.150 

34,600 

17.870 

9.250 

1.530 

45.310 

44,200 

29,350 

92,930 

7,760 

7,960 

18,520 

14.600 


1,286,770 
280 


^  No  water  supplied  during  the  year  from  Metropolitan  Water  Works, 
s  Only  a  small  portion  of  Saugus  was  supplied  with  water. 


Pumping. 

Chestnut  HiU  Pumping  Station  No.  1:  — 
Builders  of  pumping  machinery,  Holly  Manufacturing  Company,  Quintard 
Iron  Works  and  E.  P.  AUis  Company. 
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Description  of  coal  used:  —  Bituminous:  65  per  cent.  Ake  Mine,  Davenport 
and  miscellaneous.  Anthracite:  screenings  35  per  cent.  Price  per  gross 
ton  in  bins:  bituminous  $5.89  to  $12.17,  screenings  $4.93  to  $4.98.  Average 
price  per  gross  ton  $7.26.    Per  cent,  ashes  19. 

Chestnvi  Hill  Pumping  Station  No,  2:  — 
Builders  of  pumping  machinery,  Holly  Manufacturing  Company. 
Description  of  coal  used:  —  Bituminous:  55.8  per  cent.  Ake  Mine,  Davenport 

and  miscellaneous.    Anthracite:   screenings  44.2  per  cent.    Price  per  gross 

ton  in  bins:  bituminous  $5.73  to  $11.76,  screenings  $4.60  to  $5.41.    Average 

price  per  gross  ton  $6.60.    Per  cent,  ashes  24.1. 

Spot  Pond  Station:  — 
Builders  of  pumping  machinery,  Geo.  F.  Blake  Manufacturing  Company  and 

Holly  Manufacturing  Company. 
Description  of  coal  used :  —  Bituminous :  49.4  per  cent.  Davenport.  Anthracite: 

screenings  50.6  per  cent.    Price  per  gross  ton  in  bins:  bituminous  $8.19  to 

$11,  screenings  $5.84  to  $6.25.    Average  price  per  gross  ton  $7.44.    Per 

cent,  ashes  18.7. 

Chestnvi  Hill  Pumping  Station  No.  L 


Enginee 

Nob. 
1  and  2. 


Engine 
No.  3. 


Engine 
No.  4. 


Daily  pumping  capadty  (gallonB),      .... 

Coal  oonaumed  for  year  (pounda),      .... 

Coat  of  pumping,  figured  on  pumping  station  ezpenaes, 

Total  pumpage  for  year,  oorreoted  for  slip  (million 

gallons). 
Average  dynamic  head  (feet), 

Cost  x)er  million  gallons  raised  to  reserroir, 

Coet  per  million  foot  gallons, 


16,000.000 


1.538.29 
132.M 


20,000.000 


30.000,000 


284.80 
124.05 


Totals. 


65.000.000 

4.2M.757 

tSl,507.M 

1,813.06 

131.55 

$17.2837 

.1314 


Chestnvi  Hill  Pumping  Station  No,  2, 


Engines 
Nos.  5, 
6  and  7. 


Daily  pumping  oapacity  (gallons) 

Coal  consumed  for  3rear  (pounds), 

Cost  of  pumping,  figured  on  pumping  station  expenses. 
Total  pumpage  for  year,  corrected  for  slip  (million  gallons). 

Average  dynamic  head  (feet) 

Cost  per  million  gallons  raised  to  reservoir. 

Cost  per  million  foot  gallons, 


105,000,000 


13.351.75 
36.26 


Engine 
No.  12. 


40,000,000 


13.872.21 
122.44 


Totals. 


145,000.000 

17.493,533 

609,512.92 

37,233.96 

80.17 

63.6553 

.0456 
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Spot  Pond  Pumping  Station. 


Bng^nee  Nos.  8 
and  0. 


Daily  pumping  oapacity  (gaUons),        ..... 

Coal  oonsumed  for  year  (pounds), 

Cost  of  pumping,  figured  on  pumping  atation  expenaea. 
Total  pumpage  for  3rear,  corrected  for  slip  (million  gallona), 

Average  dynamic  head  (feet), 

Coat  per  million  gallona  raiaed  to  reaervoir. 

Coat  per  million  foot  gallona, 


30.000,000 

3,M0,797 

S31,610.04 

3,474.70 

131.82 

$9.0972 

.0690 


Consumption, 

Estimated  total  population  of  the  eighteen  cities  and  towns  sup- 
plied wholly  or  partially  during  the  year  1918,        .       .  1,241,460 

Total  consumption  (gallons),  meter  basis, 47,363,860,000  * 

Average  daily  consumption  (gallons),  meter  basis,             .       .  129,764,000 

Gallons  per  day  to  each  inhabitant,  meter  basis,        .       .       .  104. 5 


Distribution. 


Owned  and 
operated  by 
Metropolitiutk 

Water 
and  Bewerage 

Board. 


Total  in  District 

supplied 

by  Metropolitan 

Water  Worka. 


Kinda  of  pipe  uaed, 

&Mm 

Eztenaiona,  kaa  length  abandoned  (milea). 

Length  in  uae  (milea) 

Stop-gatea  added, 

Stop-gatea  now  in  uae,  .... 
Service  pipea  added,  .... 
Service  pipea  now  in  uae, 

Hetera  added 

Metera  now  in  uae, 

Fire  hydranta  added,  .... 
I^lre  hydranta  now  in  uae. 


76-4  inch. 

1.93 

124.27 

3 

53« 


-s 

76-4  inch. 

9.41 

1,910.70 


1.068 

183.049 

1,450 

132.774 

162 

17,705 


^  67.86  per  cent,  pumped;  32.14  per  cent,  by  gravity. 

*  Caat-iron,  cement-lined  wrought-iron,  cement-lined  ateel  and  Valamine  pipe. 
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Appendix    No.    4. 


Contracts  made  and  pending  dxtbing 

Contracts  relating  to  the 


1. 

Number 

of 
Contraot. 

2. 

WORK. 

Num- 
ber of 
Bide. 

Amoumt  or  Bid.      | 

C. 

4. 

Next  to 
Lowest. 

6. 
Lowest. 

Contractor. 

1 

144 

Part  of  Section  76,  Readinf 
ExtenaioUt  North  Metropoli- 
tan System,   in  Wakefield 
and  Reading. 

^ 

— 

Bruno  &  PeUtti,  Bos- 
ton. 

Contracts  relattng  to  the 


1 

138 

Section  06,  Hich-level  sewer, 
WeUesley  extension.  South 
Metropolitan     System     in 
West  RoKbury  and  Dedham. 

3 

179,040  00 

854,630  00^ 

Thomas  Russo  ft  Co., 
Boston. 

2 

139 

Part  of  Section  M,  High-level 
sewer,  WeUesley  extension. 
South  Metropolitan  System 
in  Dedham. 

8 

98.070  00 

92,870  00' 

Rowe  Contrsetinc  Co., 
Boston. 

8 

143  > 

Section  102,  High-level  sewer, 
WeUesley  extension.  South 
Metropolitan     System     in 
Needham. 

3 

66,203  40 

62.041  75  > 

Bruno  ft  PeUtti,  Boe- 
ton. 

1  Contract  based  upon  this  bid. 
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THB  YeAB  1918  —  SEWEIUaE  WOBKS. 

North  Metropolitan  System. 


1. 

Dateof  CoD- 
tiaet. 

1. 

Data  of 

Coinpktion 

of  Work. 

0. 

PriOM  of  PrindiMl  Items  of  Contraete 
made  in  1918. 

19. 

Value  of 

Work  done 

Deo.  SI, 

1918. 

July  39.  1018 

"• 

~                            ""                            ^ 

130,979  84 

1 

South  Metropolitan  System. 


July    13,1918 


June     7,  1918 


Oct.     3,  1918 


May     1,  1918 


Work  abandoned  by  the  Contractor  before  any  portion 
was  completed.  Work  provided  for  is  now  being 
completed  in  accordance  with  the  spedfioations  by 
Geo.  M.  Bryne. 

For  earth  excavation  and  refilling  in  trench  for  33-in. 
by  36-in.  concrete  sewer,  130  per  lin.  ft. ;  for  earth 
or  rook  excavation  or  both  and  refilling  in  tunnel 
for  334n.  by  36-in.  conoreto  sewer,  838  per  lin.  ft.; 
for  Portland  cement  brick  masonry  in  manholes, 
shafts  and  special  stniotii^,  135  per  eu.  yd.;  for 
Portland  cement  concrete  masonry  in  trench  and 
special  structures,  133  per  cu.  yd.;  for  Portland 
cement  concrete  masonry  in  tunnel,  824  per  cu.  yd.; 
for  rock  excavation  in  trench,  88  per.ou.  yd. 


8306,334  73 


19.380  00 


67.953  81 


8 


*  Contract  completed. 
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Contracts  made  and  pending  dxtbinq  the  teab  1918  —  Sewerage  Works 

—  Concluded. 

Summary  of  Contracts. 


Value  of 

Work  done  Dee. 

31.  1918. 


North  Metropolitan  Syatem,  1  oontrmct, 

South  Metropolitan  Syetem,  3  oontracte 

Total  of  4  oontracte  nuule  and  pending  during  the  year  1918, 


ttO.979  84 
295.068  M 


$316,648  38 
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Appendix  No.  5 


FINANCIAL  STATEMENT  PRESENTED  TO  THE  GENERAL  COURT 

'    ON  JANUARY  15,  1919. 

The  Metropolitan  Water  and  Sewerage  Board  respectfully  presents 
the  following  abstract  of  the  account  of  its  receipts,  expenditures, 
disbursements,  assets  and  liabilities  for  the  year  ending  November 
30,  1918,  together  with  recommendations  for  legislation  which  it 
deems  desirable,  in  accordance  with  the  provisions  of  chapter  235 
of  the  Acts  of  the  year  1906. 

Metropolitan  Water  Works. 

Construction. 

The  loans  authorized  for  expenditures  under  the  Metropolitan 
Water  acts,  the  receipts  which  are  added  to  the  loan  fund,  the  ex- 
penditures for  the  construction  and  acquisition  of  works,  and  the 
balance,  available  on  December  1,  1918,  have  been  as  follows:  — 

Loans  authorized  under  Metropolitan  Water  acts,  including 
appropriation  under  Gen.  St.  1918,  c.  177,  to  provide  an  addi- 
tional water  supply  for  the  towns  of  Watertown  and  Belmont,    $42,913,000  00 
Receipts  from  town  of  Swampscott  for  admission  to  Metropoli- 
tan Water  District,  paid  into  Loan  Fund  (St.  1909,  c.  320),  90,000  00 
Receipts  from  the  sales  of  property  which  are  placed  to  the 
credit  of  the  Metropolitan  Water  Loan  Fund:  — 
For  the  year  ending  November  30,  1918,             $3,495  78 
For  the  period  prior  to  December  1,  1917,   .     253,647  64 


Amount  approved  for  payment  by  the  Board  out  of  the  Met- 
ropolitan Water  Loan  Fund:  — 
For  the  year  ending  November  30,  1918,      .   $172,902  31 
For  the  period  prior  to  December  1,  1917,    42,980,841  26 


257,143  ^ 
$43,260,143  42 


43,153;743  56 


Balance  December  1,  1918, $106,399  86 
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The  amount  of  the  Metropolitan  Water  Loan  bonds  issued  at  the 
end  of  the  fiscal  year  was  $42,752,000,  no  additional  bonds  having 
been  issued  during  the  year.  Of  the  total  amount  issued,  $41,398,000 
were  sinking  fund  bonds,  and  the  remainder,  amounting  to  $1,354,000, 
were  issued  as  serial  bonds. 

At  the  end  of  the  year  the  amount  of  outstanding  bonds  was 
$42,611,000,  as  bonds  issued  on  the  serial  payment  plan  to  the 
amount  of  $141,000  had  been  paid.  During  the  fiscal  year  $37,000 
in  serial  bonds  have  been  paid. 

The  Metropolitan  W^ater  Loan  Sinking  Fund  amounted  on  De- 
cember 1,  1918,  to  $14,870,834.84,  an  increase  during  the  year  of 
$834,555.96. 

Maintenance. 
Amount  appropriated  for  the  maintenance  and  oper- 
ation of  works  for  the  year  ending  November  30, 

1918, $601,500  00 

Special  appropriation  for  protection  of  water  supply 

in  aqueducts  (1911)  remaining,      ....         9,930  60 
Special  appropriations  for  protection  and  improve- 
ment of  the  water  supply  (1912,  1913  and  1916) 

remaining, 10,304  36 

Receipts  credited  to  this  fimd  for  the  year  ending 
November  30,  1918, 3,430  09 

$625,165  05 

Amount,  approved  by  Board  for  maintenance  and 

operation  of  works  during  the  year  ending 'No- 
vember 30,  1918,  $588,784  60 

Deduct  amoimt'paid  from  appropriation  for  year 

1917, 28,858  41 

559,926  19 

Balance  December  1, 1918, $65,238  86 

This  balance  includes  the  sum  of  $9,930.60,  the  amount  remaining 
unexpended  of  the  special  appropriation  for  the  protection  of  the 
water  supply  in  aqueducts,  and  the  sums  of  $2,713.93,  the  amount 
remaining  unexpended  of  the  special  appropriation  in  1912,  $39.45 
of  the  special  appropriation  in  1913,  $6,160.54  of  the  special  appro- 
priation in  1916  and  $20,000  of  the  appropriation  in  1918  for  the 
protection  and  improvement  of  the  water  supply. 

The  Board  has  also  received  during  the  year  ending  November  30, 
1918,  $92,271.66  from  rentals,  the  sale  of  land,  land  products  and 
power  and  from  other  proceeds  from  the  operations  of  the  Board, 
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which,  according  to  section  18  of  the  Metropolitan  Water  Act,  are 
applied  by  the  Treasurer  of  the  Commonwealth  to  the;  payment  of 
interest  on  the  Metropolitan  Water  Loan,  to  sinking  fund  require- 
ments, and  expenses  of  maintenance  and  operation  of  works,  in 
reduction  of  the  amount  to  be  assessed  upon  the  Metropolitan  Water 
District  for  the  year. 

Sums  received  from  sales  of  water  to  municipalities  not  belonging 
to  the  District  and  to  water  companies,  and  from  municipalities  for 
admission  to  the  District,  have  been  applied  as  follows:  — 

For  the  period  prior  to  December  1,  1906,  distributed  to  the  cities 
and  towns  of  the  District,  as  provided  by  section  3  of  the  Met- 
ropolitan Water  Act, $219,865  65 

For  the  period  begimung  Deceniber  1, 1906,  and  prior  to  December 
1, 1917,  applied  to  the  Metropolitan  Water  Loan  Sinking  Fund, 
as  provided  by  chapter  238  of  the  Acts  of  1907,    ....       76,800  42 

For  the  year  beginning  December  1,  1917,  and  ending  November 
30, 1918,  applied  to  the  Metropolitan  Water  Loan  Sinking  Fund, 
as  provided  by  said  last-named  act, 11,838  14 

$308,504  21 

Metropolitan  Sewerage  Works. 

Comtruction. 

The  loans  authorized  under  the  various  acts  of  the  Legislature  for 
the  construction  of  the  Metropolitan  Sewerage  Works,  the  receipts 
which  are  added  to  the  proceeds  of  the  loans,  and  the  expenditures 
for  construction,  are  given  below,  as  follows:  — 

North  Metropolitan  System. 

Loans  authorized  for  expenditures  for  construc- 
tion under  the  various  acts,  including  those 
for  the  Revere,  Belmont  and  Maiden  exten- 
sions, North  System  enlargements  and  ex- 
tensions, New  Mystic  Sewer,  Deer  Island 
outfall  extension,  lowering  sewer  siphon  under 
Maiden  River,  balance  of  appropriation  under 
chapter  76,  Resolves  of  1915,  and  for  the 
Reading  extension, $7,512,365  73 

Receipts  from  sales  of  real  estate  and  from  mis- 
cellaneous sources,  which  are  placed  to  the 
credit  of  the  North  Metropolitan  System:  — 
Por  the  year  ending  November  30,  1918,    .  244  73 

For  the  period  prior  to  December  1, 1917,  .  85,776  46 

Amount  carried  forward^     ....    $7,598,386  92 
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Amount  brought  forward,     ....    $7,598,386  92 

Amount  approved  for  payment  by  the  Board  * 

out  of  the  Metropolitan  Sewerage  Loan  Fund, 

North  System:  — 
For  the  year  ending  November  30, 1918,    .  S39,887  58 

For  the  period  prior  to  December  1, 1917,  .  7,284,364  36 


$7,598,386  92    $7,324,251  94 
Balance  December  1,  1918, $274,134  98 

South  Metropolitan  System. 

Loans  authorized  for  expenditures  for  construe^ 
tion  under  the  various  acts,  applied  to  the  con* 
struction  of  the  Charlefr  River  valley  sewer, 
Neponset  valley  sewer,  High-level  sewer  and 
extensions  (including  Wellesley  Branch),  and 
an  additional  appropriation  authorized  by 
chapter  285,  General  Acts  of  1917,  and  for  ad- 
ditional Ward  Street  station  pumping  plant,  .  $9,587,046  27 
Receipts  for  pumping,  sales  of  real  estate  and 
from  miscellaneous  sources,  which  are  placed 
to  the  credit  of  the  South  Metropolitan 
System:  — 
For  the  year  ending  November  30, 1918,     .  31  10 

For  the  period  prior  to  December  1, 1917,  .  19,383  93 

Amount  approved  by  Board  for  payment  as 
follows:  — 
On  account  of  the  Charles  River  valley 

sewer, $800,046  27 

On  account  of  the  Neponset  valley  sewer,  911,531  46 

On  account  of  the  High-level  sewer  and 
extensions:  — 
For  the  year  ending  November  30,  1918,  125,402  88 

For  the  period  prior  to  December  1, 1917,  7,633,190  03 


$9,606,461  30    $9,470,170  64 
Balance  December  1,  1918, $136,290  66 

The  amount  of  the  Metropolitan  Sewerage  Loan  bonds  issued  at 
the  end  of  the  fiscal  year  was  $17,086,412,  bonds  to  the  amount  of 
$325,000  having  been  issued  during  the  year.    Of  the  total  amount 

1  The  word  '*  Board"  refers  to  the  Metropolitan  Sewerafe  Commianon  and  itt  snoceMor,  the  Metros 
poUtan  Water  and  Sewerace  Board. 
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issued,  $15,440,912  were  sinking  fund  bonds,  and  the  remainder, 
amounting  to  $1,645,500,  were  serial  bonds. 

At  the  end  of  the  year  the  amount  of  the  outstanding  bonds  was 
$16,617,912,  as  bonds  issued  on  the  serial  payment  plan  to  the 
amount  of  $47,500  had  been  paid  during  the  year,  $143,500  having 
been  paid  to  December  1,  1918. 

Of  the  total  amount  outstanding  at  the  end  of  the  year,  $7,387,000 
were  issued  for  the  North  Metropolitan  System  and  $9,555,912  for 
the  South  Metropolitan  System.  The  Metropolitan  Sewerage  Loan 
Si^king  Fund  amounted  on  December  1,  1918,  to  $4,270,205.50,  of 
which  $2,690,491.90  were  on  account  of  the  North  Metropolitan 
System  and  $1,579,713.60  were  on  account  of  the  South  Metropolitan 
System,  an  increase  during  the  year  of  $344,412.75. 

The  net  debt  on  December  1,  1918,  was  $12,672,706.50,  a  decrease 
of  $66,912.75. 

Included  in  the  above  figures  for  the  North  Metropolitan  System 

are  $925,000  in  serial  bonds,  of  which  $101,500  have  been  paid,  and 

$720,000  for  the  South  Metropolitan  System,  of  which  $42,000  have 

been  paid. 

Maintenance. 

North  Metropolitan  System. 

Appropriated  for  the  year  ending  November  30,  1918,                   .   $235,700  00 
Receipts  from  pumping  and  from  other  sotu'ces,  which  are  returned 
to  the  appropriation:  — 
For  the  year  ending  November  30, 1918, 682  43 

$236,382  43 
Amount  approved  for  pa3rment  by  the  Board:  — 

For  the  year  ending  November  30,  1918, 230,365  79 

Balance  December  1,  1918, $6,016  64 

South  Metropolitan  System, 

Appropriated  for  the  year  ending  November  30,  1918,    .              .   $145,860  00 
Receipts  from  sales  of  property,  reimbursement  and  for  pumping, 
which  are  returned  to  the  appropriation:  — 
For  the  year  ending  November  30,  1918, 10,746  63 

$156,606  63 
Amount  approved  for  payment  by  the  Board:  — 

For  the  year  ending  November  30,  1918, 149,253  09 

Balance  December  1,  1918, $7,353  54 
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LEGISLATION   OF   THE   YEAR    1918   AFFECTING   THE 
METROPOLITAN  WATER  AND  SEWERAGE  BOARD. 


Otonaral  Acti,  1918. 

Chaptbb  3. 

An  Act  relative  to  the  interest  on  bonds  issued  for 

THE    construction    OF    ▲    POWER    TRANSMISSION    LINE 

between  the  wachusett  dam  and  the  sudburt 

DAM. 

Be  it  enacted,  etc.,  as  follows: 

1917, 287  (G).        Section  1.    Section  one  of  chapter  two  hundred  and 
1 1.  amended,    eighty-seven  of  the  General  Acts  of  the  year  nineteen  hun- 
dred and  seventeen  is  hereby  amended  by  striking  out  the 
words  ''Act  of  1917",  in  the  tenth  and  eleventh  lines,  and 
adding  at  the  end  thereof  the  words:  —  except  that  the  rate 
of  interest  to  be  paid  thereon  shall  be  such  as  the  treasurer 
and  receiver  general,  with  the  approval  of  the  governor  and 
council,    may   determine, — so   as   to   read   as   follows:  — 
Rate  of  interest  ^^^^^  ^'    '^^  enable  the  metropolitan  water  and  sewerage 
SwtliS-      board  to  construct  a  line  for  the  transmission  of  electricity 
StSJSm^S.      between  the  power  station  at  the  Wachusett  dam  in  Clinton 
Sudbupydams    *^^   ^^^   power  Station   at   the   Sudbury  dam   in   South- 
borough,    under   authority   of   chapter   one   hundred    and 
seventy-two  of  the  General  Acts  of  the  year  nineteen  hun- 
dred and  sixteen,  the  treasurer  and  receiver  general  shall 
issue  from  time  to  time,  upon  the  request  of  said  board, 
bonds   in   the   name   and    behalf   of   the   commonwealth, 
designated  on  the  face  thereof.  Metropolitan  Water  Loan, 
to  an  amount  not  exceeding  twelve  thousand  dollars,  to  be 
taken  from  the  unexpended  balance  of  forty^ix  thousand 
dollars  authorized  by  chapter  six  hundred  and  ninety-four 
of  the  acts  of  the  year  nineteen  hundred  and  twelve;   and 
the  provisions  of  chapter  four  hundred  and  eighty-eight  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-five,  and 
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of  acts  in  amendment  thereof  and  in  addition  thereto,  shall, 
so  far  as  they  may  be  applicable,  apply  to  the  indebtedness 
and  proceedings  authorized  by  this  act,  except  that  the 
rate  of  interest  to  be  paid  thereon  shall  be  such  as  the 
treasurer  and  receiver  general,  with  the  approval  of  the 
governor  and  council,  may  determine. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 
[Approved  February  7,  1918. 


Chaptsb  6. 

An  Act  belative  to  the  interest  on  bonds  issued  for 
the  construction  of  ▲  water  main  in  the  east 
boston  district  of  the  city  of  boston. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Section  two  of  chapter  three  hundred  and  i^iJkmenSd. 
twenty-two  of  the  General  Acts  of  the  year  nineteen  hun- 
dred and  seventeen  is  hereby  amended  by  striking  out  the 
words  ''Act  of  1917",  in  the  sixth  line,  and  adding  at  the 
end  thereof  the  words:  —  except  that  the  rate  of  interest 
to  be  paid  thereon  shall  be  such  as  the  treasurer  and 
receiver  general,  with  the  approval  of  the  governor  and 
council,  may  determine, — so  as  to  read  as  follows:  — 
Section  2.  To  meet  the  expenses  incurred  under  the  pro-  Rate  of  intenrt 
visions  of  this  act,  the  treasurer  and  receiver  general  shall  water  main  to 
issue  from  time  to  time,  upon  the  request  of  said  board, 
'  bonds  in  the  name  and  behalf  of  the  commonwealth  and 
under  its  seal,  designated  on  the  face  thereof  Metropolitan 
Water  Loan,  to  an  amount  not  exceeding  thirty  thousand 
dollars,  to  be  taken  from  the  unexpended  balance  of  the 
amount  authorized  by  chapter  six  hundred  and  ninety-four 
of  the  acts  of  the  year  nineteen  himdred  and  twelve,  and 
the  provisions  of  chapter  four  hundred  and  eighty-eight  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-five,  and 
acts  in  amendment  thereof  and  in  addition  thereto,  shall, 
so  far  as  applicable,  apply  to  the  indebtedness  and  pro- 
ceedings authorized  by  this  act,  except  that  the  rate  of 
interest  to  be  paid  thereon  shall  be  such  as  the  treasurer 
and  receiver  general,  with  the  approval  of  the  governor  and 
council,  may  determine. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 
[Approved  February  7,  1918. 
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1917,  285  (O). 
I  1,  amended. 


Chafteb  6. 

An  Act  relative  to  the  interest  on  bonds  issued  for 
completing  tete  extension  of  the  south  metropol- 
itan sewer  to  the  town  of  welleslet. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Section  one  of  chapter  two  hundred  and 
eighty-five  of  the  General  Acts  of  the  year  nineteen  hundred 
and  seventeen  is  hereby  amended  by  adding  at  the  end 
thereof  the  words:  —  except  that  the  rate  of  interest  to  be 
paid  thereon  shall  be  such  as  the  treasurer  and  receiver 
general,  with  the  approval  of  the  governor  and  council, 
Rateof  interest  may  determine,  —  so  as  to  read  as  follows:  —  Section  1. 
oompieUnc  The  treasurer  and  receiver  general,  in  order  to  provide  for 
to  town  of  the  completion  of  the  extension  of  the  high-level  sewer  au- 
**^'  thorized  by  chapter  three  himdr^d  and  forty-three  of  the 
acts  of  the  year  nineteen  hundred  and  fourteen,  shall,  with 
the  approval  of  the  governor  and  council,  issue  from  time 
to  time  scrip  or  certificates  of  indebtedness  in  the  name  and 
behalf  of  the  commonwealth  and  under  its  seal,  to  an 
amount  not  exceeding  three  hundred  and  twenty-five 
thousand  dollars,  in  addition  to  the  amount  authorized  by 
said  chapter;  and  the  provisions  of  said  chapter  and  of 
chapter  four  hundred  and  twenty-four  of  the  acts  of  the 
year  eighteen  hundred  and  ninety-nine,  and  of  all  acts  in 
amendment  thereof  and  in  addition  thereto  shall,  so  far  as 
they  may  be  applicable,  apply  to  the  indebtedness  and 
proceedings  authorized  by  this  act,  except  that  the  rate  of 
interest  to  be  paid  thereon  shall  be  such  as  the  treasurer 
and  receiver  general,  with  the  approval  of  the  governor  and 
council,  may  determine. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 
[Approved  February  7,  1918. 


Completion  of 
certain  author- 
ised  improve- 
mente  in  the 
metropolitan 
water  works. 


Chapteb  167. 

An  Act  to  provide  for  the  completion  -  of  certain 
authorized  improvements  in  the  metropoutan 
water  works. 

Be  it  enacted,  etc.,  (w  follows: 

The  treasurer  and  receiver  general,  in  order  to  provide 
for  the  increased  cost  of  constructing  a  line  for  the  trans- 
mission  of  electricity   between   the  power  station   at   the 
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Wachusett  dam  in  Clinton  and  the  power  station  at  the 
Sudbury  dam  in  Southborough,  to  relocate  and  connect 
meters  for  the  measuring  of  water  supplied  through  the  low 
service  to  the  metropolitan  water  district,  to  construct,  a 
12-inch  pipe  line  in  Poplar  street.  West  Roxbury,  and 
under  the  Neponset  river,  and  to  install  a  new  pumping 
engine  at  the  Arlington  pumping  station,  all  of  which  im- 
provements were  authorized  by  chapter  one  hundred  and 
seventy-two  of  the  General  Acts  of  nineteen  hundred  and 
sixteen,  shall  issue  from  time  to  time,  upon  the  request  of 
the  metropolitan  water  and  sewerage  board,  bonds  in  the 
name  and  behalf  of  the  commonwealth  and  under  its  seal, 
to  an  amount  not  exceeding  four  thousand  dollars,  said  sum 
being  the  amount  of  the  unexpended  balance  of  six  hundred 
thousand  dollars  authorized  by  chapter  six  hundred  and 
ninety-four  of  the  acts  of  nineteen  hundred  and  twelve. 
[Approved  April  20,  1918. 


Chapter  177. 

An  Act  to  authorize  the  metropolitan  water  and 
sewerage  board  to  provide  an  additional  water 
supply  for  the  towns  of  watertown  and  belmont. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    The  metropolitan  water  and  sewerage  board  Addition*! 

,  ,  ,  ^  water  supply 

is  hereby  authorized  to  provide  an  additional  water  supply  ^^'T^^'^V^ 
from  the  southern  high  service  of  the  metropolitan  water 
system  for  the  towns  of  Watertown  and  Belmont,  and  to 
construct  such  mains,  pipe  lines,  conduits  and  works  as  may 
be  necessary  therefor. 

Section  2.  To  meet  expenses  incurred  hereunder,  the  lisue  of  bonds 
treasurer  and  receiver  general  shall,  from  time  to  time,  ^^^,  etc. 
issue,  upon  the  request  of  said  board,  bonds  in  the  name 
and  behalf  of  the  commonwealth  to  an  amount  not  exceed- 
ing one  hundred  and  fifteen  thousand  dollars  in  addition  to 
the  sum  of  forty-two  million  seven  hundred  and  ninety- 
eight  thousand  dollars  authorized  by  chapter  four  hundred 
and  eighty-eight  of  the  acts  of  eighteen  hundred  and  ninety- 
five  and  acts  in  amendment  thereof  and  in  addition  thereto, 
and  the  provisions  of  said  chapter  and  acts  shall  apply  to 
the  loan  hereby  authorized. 

Section  3.     This  act  shall  take  effect  upon  its  passage. 
[Approved  April  26,  1918. 
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Time  of  taking 
effect. 


Special  Act,  1918. 

Chaptbb  45. 

An  Act  relative  to  the  installation  of  water  meters 

IN.  the  city  of  boston. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  The  provisions  of  section  one  of  chapter  five 
hundred  and  twenty-four  of  the  acts  of  nineteen  hundred 
and  seven  shall  not  apply  to  the  city  of  Boston  for  one 
year  after  the  taking  effect  of  this  act,  in  so  far  as  the  same 
require  the  equipment  with  water  meters  of  five  per  cent  of 
water  services  in  said  city  which  were  unmetered  oi|  the 
thirty-first  day  of  December,  nineteen  hundred  and  seven. 

Section  2.  This  act  shall  take  effect  upon  the  tenth  day 
of  April,  nineteen  hundred  and  eighteen,  [Approved  Feb- 
ruary  25,  1918. 
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